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INPEAUCJIOBHE

Hnosayuonnvie mexuuku u mexHoi02uy 0Cyujecmeisioncs
MONbKO NymemM NPOeKMUpOBaHus — GblNOIHEHUA YEPMedCHell
. Paxmanos

Huxakas Hayka He CMOXKET BOCIHTHIBATH Y YYAIIUXCS CIOCOOHOCTH K BO-
00pakeHHIO ¥ MBIIIICHHIO KaK MpeaMeT uepueHne. BooOpaxeHne MOxeT OBITh
TBOPUECKMM H TPOCTPAaHCTBEHHbIM. C IIENbIO Pa3BUTHSA y YYaIIUXcs MPOCTPaH-
CTBEHHOTO BOOOpPAXXEHUS MM TIPEIAraloTcs TPAIWIHOHHBIE BOMPOCH M YIPak-
HEHHS, OTHOCSIIHUECS K YEPUEHHUIO.

ViopaxHeHHsS COCTABIEHBI B pacuyeTe HA 3HAHHSA YYEHHKOB, 00TaTAIOIIHX
cpenunmu (A), xopomumu (B) cmocobHOCTSIMH, U Ha ofapeHHBIX () YUEHHKOB.

Mup Murteprera crnmmkoM IMHpOkuH, Oe3rpaHnuHbld. Bomenmmit B Hero B
MHT MOXeT 0OOMTH 3eMHOH Imap. TOT CO3JaHHBIN YyAeCHBIH MUp OepeT Hauaio,
[0 TPHU3HAHUIO YYEHBIX BCEro Mupa, OT Hamero mpazera Anbp Xopesmu. s
TOTO, 4TOOBI CO31aTh €ro, Y4eHble pa3padoTald W HCIONb30BANM Da3IHYHBIE
CHMBOJIBI, YCIIOBHbIE 0003HAUEHHS, BHIIONHAIN MHIUTHOHEL W Oonee depTexe,
TaKk Kak, 0e3 4epTexed HEBOSMOKHO TOYHO H3TOTOBUTH TIOOYIO BEIIb.

Henp3s oBmajeTs TEXHONMOTUSIMH, 00ECHEUUBAIOMIMME CO3/aHHE COBPEMEH-
HBIX MAIIMH W MEXaHH3MOB, He 00najgas 3HAHHSIMH, OTHOCSIIAMHUCS K BBHIION-
HEHUIO M YTEHUIO uepTexei. J[elCTBUTENbHO, KaXAbIH CIEUUANUCT U BBICOKO-
KBTH(HUIAPOBAHHBIA PAOOUMH CO3MAOT W 00€CTeurBalOT (YHKIHOHHPOBAHHE
Pa3NUUHBIX M3IENUH U UX JAeTajuei.

OnHO M3 OCHOBHBIX YCIOBHH IJIS OBIAJEHHUs HCUEPNBIBAIOIIMMH 3HAHUSIMU,
OTHOCSIIAMHKCS K YEPUIEHHUIO, — 3TO rpaduveckas rpaMOTHOCTh (YMEHHE YEPTHTD
W YWTaTh 4yepTexu). Ecim BB cymeeTe OTBETHTH Ha BOMPOCH, MOABOISIINE
UTOT KaXI0H Teme, OyIeTe MONHOCTBIO BBHIIONHATH KaXI0€ YIPaXHEHHE, TO
BBl CYMEETE B COBEPIICHCTBE OBIAJETh NMPEAMETOM.

Bce mmxkeHEpH (KOHCTPYKTODHI) IS PEaM3alud CBOUX HJEH U MbICIEH
nonb3yloTcs depreskamu. [[osaToMy Takume 4epTexd HUMEKT CHIIYy OOKYMEHTa,
¥ BO BCEM MHpPE NMPOMBINIICHHAS MTPOAYKUIHUS, W3IETHS TOMAIIHETO 00MXoma
BBITNOJHAIOTCSl UCKIIOYUTENBHO HA OCHOBE UYEPTEKEH.

BooOme, Bce Hayku u3ydaroTcs U OOBACHSIOTCS NMPH TIOMOIIHM YEPTEXeEH,
TaK KaK YepTéxX MONBHOCTHIO 00€CeUrBAET HAMSIHOCTh KOHCTPYKIHH JTHO00TO
U3JeTHA U SABISETCS TEXHUYECKUM MPOEKTHBIM JOKYMEHTOM.

N300paxenrne Ha MIOCKOCTH, BOCIPOM3BOAAIIEE TOUHYIO HOpPMY H3IENHs C
COOMIOIEHIEM Pa3MepOB, HA3BIBACTCS depmedicom. YepTéx — 9T0 A3BIK TEXHUKH,
a Takxe, 00ILIEUETOBEUECKHH, TaK KAk, TOMECTUB YepTekH B VIHTEpHET, M0 3THM
YepTexaM MOKHO M3TOTABIMBATH M3JENHsS B JIOOOM TrOCYIapCTBE.
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Hayxoii, oOydJaromei mpaBuiiaM BBHIONHEHHS YEPTEkKEH, CUATAETCA Hauep-
mamenvHas 2eoMempus ¥ OHA HA3BIBAETCS ' 2paMMAmMuKoi 4epueHus.

Yuenuku! Ecnu BEl kemaere XOpomo OCBOHTH HAyKy YepueHHs, HeoOXo-
JUMO TIOCTOSIHHO BBITIONHSATH OT PYKH MHOTO Pa3IUYHBIX PUCYHKOB (YEpTexeH ),
IS TOTO 9TOOBI Pa3BHBATH CIOCOOHOCTH K PHCOBAHHMIO 1O TaMATH. M BEI mouyB-
CTBy€TE KaK Yy BaC Pa3BHBAIOTCS MBIIIEHHE, TPOCTPAHCTBEHHOE BOOOPaKEHHE
W BAaM JIETKO YHAETCs BBINONHATH PA3NUYHBIE 33/JaHHS 110 YEPUCHHIO.

Ecnu y Bac moma ecTh Manblly, JaiiTe UM B PYyKH KapaHIaud, Oymary
Hay4HTe MX PHUCOBATH 110 MAMATH, W TOTJa Y HUX OyfeT pa3BHBATHCS rpadudec-
Kas CmocoOHOCTh ¢ gercTBa. Korma oHM TOMIYT y4MThCS B IIKONY, TO OYEHb
Jnerko OyfyT OCBaWBaTb BCE LIKONBHBIE TPEAMETHL

Jlng Toro yToOBI YEPTHTH W MOAPOOHO 3aMUCHIBATH BCE, O YEM TOBOPHT
YUYHTENb, HEOOXOMAMMO HMETh CJIEAYIONIEe:

1. Terpagp aasi yepuyeHusi. DTy TeTPagb BBl MOXETE MPUTOTOBHUTH
camocTosTenbHo. Hamo B3sTh OOBIUHYIO TETpaiaKy B KIETKYy W3 12 JTHCTOB,
OCTOPOKHO YHANUTh CKPENKH M HCIOIb30BaTh €€, o0paimas y3Ko#é CTOPOHOM
BHH3. JIMCTHI TeTpaaku OyayT TOrJa PacHoONOXeHbl B JIHHY. MOXHO Takxke
HCIOb30BaTh alb0OM, JIUCTHI KOTOPOTO HAMONOBHHY PACUEPUCHBI B KIETKY IS
BBIMONHEHHS YIPAKHEHHH,

2. AnbOom ans yepueHusi. Ha crpannnax ambOoMa Bl OyjieTe BBITOTHATH
3aJIaHus, TPELTOKECHHBIE yuuTeneM. X JHCTH JOMKHBI ObITH MOIIOTHEE — 03
KaKuX-THOO0 M300paKeHHH.

3. UepTexkHble HHCTPYMEHTHI. J[Ba YePTEKHBIX yronbHUKA (OAMH C yriamMu
30°, 60°, 90°, Bropo#t ¢ yrmamu 45°, 45° 90°), roTOBabHS, PE3WHKA U Pa3HBIE
KapaHaamu (TBEpIble W MATKHUE).

Bo BpeMs ypoka yduTenb, BO3MOXKHO, CKaXeT W O APYTHX HEOOXOIHMBIX
BEIIAX.

[To pexomenmauunm ISO (International Standarts Organization) Bo BceM Mupe
Ha rpadudIecKuX H300paKEHUIX HCIONB3YIOTCS OyKBBI TATHHCKOTO M TPEYECKOTO
anQaBUTOB!

— TOYKH, IUIOCKOCTH, OTBETHl TECTOB 0003HAYAIOTCS JTATHHCKAMH MPOIHC-
weiMu Oykeamu (A, B, C, D, ... H, V, W);

— JIMHAM — JIATHHCKUMHU CTPOYHBIMH OykBamu (a, b, ¢, d, ... X, ), 2);

— YIIBL — TPEUECKUMH CTPOYHBIMH OykBamu (o, f, 7, 0, & ... .).



§ 1. BBEJAEHUE B KYPC YEPYEHUA

Ponp moboit Haykw B mpouecce €€ HCTOPHYECKOTO Pa3BHTHSA C APEBHEH-
IIMX BPEMEH OMPEIENseTCs TEeM, HACKONBKO 3HAYMTENEH €€ BKJIAJA B TPOTPecc
obmiecTna.

[lepBOOBITHBIE JIFOAM CBOM HEH, YYBCTBA W MBICIH CTApPAIHCh OOBSICHUTH
U 3aKPENHTh NPH TOMOIIM PA3THYHBIX HACKATbHBIX, NEIIEPHBIX HAYEPTAHUM,
BBIIONHEHHBIX INTPUXaMUd IPU MOMOIIM OCTPBIX KaMHEH W Kpacok. JTH 3a-
THPKH, CXOXHE C HAOPOCKAMH, MOXHO CUHMTATh IEPBOOBITHBIMH YEPTEKAMH HA
MOBEPXHOCTH TOPHBIX CKal M MEIIEPHBIX CTEH. Takhe MPUMHUTHBHBIE YEPTEKH
I03BOJISUIA TIEPBOOBITHBIM JIFOISM MBICTHTB W OTOOpaXkarb CBOM UYBCTBA, HIEH,
nmoctynkd u ap. TakuM 00pa3om MepBOOBITHBIE JIOIH TOCTEIEHHO CTAHOBUIIHCH
COBPEMEHHBIMH JIIOIbMH, BO MHOTOM OJaroiapst TUM YepTekaM, B MOKHO CUH-
TaTh, YTO YEPTEXK SABIAETCA HAYATIOM BCEX HAYK, KOTOPBIA MOAHSI HAYUHBIE HIEH
Ha COBPEMEHHBIH ypoBeHb. B npesneM Erumte cTpouTenscTBa KUIHIN, JBOPIOB
W XPaMOB, COOPYXEHHH YKpaIlaJluCh BHICEUCHHHIMH B KaMHE H300paKEHASIMH
U CKynpnTypamu. J[peBHHE Hamupychl, MaMATHHUKH apXUTEKTYPH, UCKYCCTBO
HepOrTH(YHYECKOTO MHChMA M TMPOYUE JOCTOSHUS APEBHEH KyNBTYPHl CBHIETENb-
CTBYIOT O MOSBICHHH IEPBBIX NMOHATHH UYepdeHHs] y MacTepoB apeBHOCTH. OO
3TOM TOBOPAT IUIAHBI TOPOJOB, (acagsl COOPYKEHHH W IPYyTHE COXPAHHMBIIHECS
CBUJIETENbCTBA. YepueHne Kak Hayka, MEpPBbIM BO3ZHUKIO B JKM3HHU JIOAEH.

[lepBrie cBENEHMS O 3HAHMAX, OTHOCSIIUXCS K 4depueHHio, oTHocaTcs Kk 300
r. 10 H.3. peBrepumckuii 3oqunid Mapk Butpyswmii (I B. 10 H.3.) BHec 3Ha-
YATENBHBIA BKJIAJ B METOIBI MOCTPOEHHS H300paXEHHH W HX MPSIMOYTOTBHBIX
NPOEKIHMHA Ha MIOCKOCTH.

B V30ekucrane mpu packomkax B Kymmazape u Oxrame apXeoiaord HaILTH
otHOcsmuecs k Il — I Teic. Mo H. 3. W300paxeHus moged B aHdac ¥ B TPoO-
¢unb, x VI — VII BB. m300paxkenns dacamoB 3qaHHE Ha cepeOpSHBIX damrax.

B VII-XV BB. B Cpemnerr A3un BO BCex 00macTsaX HAaykd OBLIA JTOCTHT-
HyTHl 3HauuTeNbHEIE ycmexu. Hampumep, Myxammaa uon Myca anab-Xope3smu
(783-850) mokazanm OmHOOYHOCTH MHOTHUX YTBEPKICHHH TPEUECKOr0 yUEHOTO
K. Iltonemes B ueprexxax. B cBomx Tpymax oH Jgan 00pasmbl KapT PazidYHbIX
crpad. J[o HamuWX AHEH NOLLTM HEKOTOpbIE NMPHHAIIEKABIIHNE €My UEPTEXKH.

A6y Hacp ®apadu (873-950) B cBOHX Tpynax mpemiaraer KOHCTPYKTHBHBIE
METOJbl PEIICHHsS T'€OMETPHYECKHX 3amad. B 4acTHOCTH, OH JaeT moapoOHBIE
ONMCAHHUs MOCTPOEHUH C LMUPKYJIEM MOCTOSHHOTO PacTBOpa.

A0y Paiixan bepynn (973-1048) mpuBomut rpadmueckoe T0Ka3aTeinbCTBO
BO3MOKHOCTH TIOCTPOEHHs NATH MPAaBHJIbHBIX MHOTOTPAHHUKOB, BIHCAHHBIX B
chepy: TeTpasmpa, rekcasupa, OKTadapa, moAeKasapa W mkocasgpa (wept. 1.1).

Bepynu ycranaBnuBaet, 4to “00bEMHBIE TeNa PACMONATAIOTCS MO TPEM Hall-
paBIEHHAM: TI€pPBOE — JUIMHA, BTOPOE — IMHPHHA, TPEThE — IITyOMHA MM BHICOTA.
C uX MOMOIIBIO OMPENENIIOTCS HE BOOOpaXkaeMble pa3Mepsl Tena (IPOeKIHH),
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Yepréx 1.1.

a ero UCTHHHBIE pa3Mmephl. Ha mpakTwke 3TH TpPH HANpPaBIECHHS YKA3bIBAKOT, YTO
TENO MMEET IIEeCTb CTOPOH. Eciu MOMECTHTH XMBOTHOE B LEHTP H300paKEeHHS
(aept. 1.2) Tak, 4ToOB OHO CMOTPENO B OJHY CTOPOHY, TO 3TH CTOPOHBI OKa-
KYTCS BIIEPEIH, C3a/d, CIpaBa, CI€Ba, BHU3Y W CBEPXY. JTHMH CTOPOHAMH OHO
Oymer orpanndero B mpoctpancTse”.! Ho 3T0 B TOYHOCTH COBPEMEHHBIH METOJ
IPSIMOYTOTBHOTO (OPTOTOHANBHOTO) TMpOenrupoBanus (cMm. § 22).

A6y Aam u6n Cuna (980-1037) B cBoem Tpaktare “Mepumio 3HAHUS"
MAMET O TOM, 4TO I TOXHSTHS TSOKECTeH C HANpsHKEHHEM BCEX CHI, pas-
NpoONeHUsT Ha YaCTH TBEPABIX TN, 00pabOTKH MOBEPXHOCTEH TeN HEOOXOTUMBI
IATH POAOB MEXaHHYECKAX HHCTPYMEHTOB. DTO OCb, PbIYar, OJOK, BHHT H KIIHH.
Hexoroprie W3 mepevynCIeHHBIX YYEHBIM MEXaHM3MOB H300paKeHBI HA YEPTEXE
1.3.

Mup3o Yayrbex (1394-1449) m3BecteH BceMy MHPY Kak acTPOHOM, CO-
31aTeNlb OY€Hb TOYHOH KapThl 3Be3qHOrO HeOa. Buimarormuiics xymoxuuk Kamo-
auaauH bex3on (1455-1536) m300pa3nun Ha ONHOW W3 MHHHATIOP apXUTEKTOPA,
JepXKamero B pykax IIaH CTPOUTENbCTBA. CUMTAETCS, YTO HCHONB30BAHHAS
UM B CBOWX IPOU3BEIECHHUAX “TEPCHEKTHBA" SBNAETCS KOCOYTONBHOW aKCOHO-
meTpred. OH CBOMME TPOH3BEICHHUIMH 3aJI0KHI OCHOBY KOCOYTOJNIBHOH aKCOHO-
MmeTpuu. Yuensle CpenHed A3Wd B CBOMX TPYZaxX HCIIONIB30BAIH JUIS YEPUCHUS
NTHHEHKY, percdenep, TeKamo, MUPKYIb.

UeprexxaM gaHBl OBIE HA3BAHUS
reoMeTpus, IiaH, dacan, TPOSKUUs HIHA
qepréx. WHBIME cloBaMH, YepUyeHHE B
Cpenneit A3un OBLTO BBICOKO Pa3BUTHIM H
BXOJMJIO B COCTaB reoMeTpuu. J[o Hammx
JHEH IoIIa TONbKO HEeOONbImAas 9acThb
YEPTEKEH.

O10T mMepuon HasweiBancs Peneccan-
com Bocroka®“. Hayunwie Tpyasl u oT-
KPBITHS BBHIIIEHA3BAHHBIX M JAPYTHX yde-
HBIX CTald TONYKOM BO3POXKICHUS HayK
W KyneTypel EBpombl, ymagmux u3-3a WH-

Yepréx 1.2. KABU3HUIUU, W HAYANOCh “Bo3poxipeHue
EBpomnsr®.

' AGy Paiixan bepyuu. M36panubie npousseacuus. T II. — T. “®@an”, 1965. c. 225.
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Yeptéx 1.3.

C pa3BuTHEM HAyKd W TEXHUKH COBEPIIEHCTBOBANMCH M depTexH. Ueprexu
HE TONBKO HMEIOT CBOIO MCTOPHIO, HO U SBIAIOTCSA CBHIETETHCTBAME MPOTpecca
KYIbTYpBl Hapo#oB. M3yuas pUCYHKH, UYEPTEXH W MAMATHAKH MOKXHO MONYYHTbH
MHOTO CBEICHHH 00 MCTOPHH IPEBHAX HAPOAOB, PECTABPUPOBATH 3aMEUATENIbHBIC
MAMSTHHKH.

®paHIy3ckuil yueHbId U rocynapcTBeHHbd gestenb lacmap Momk (1746—
1818), 0000m¥MB HAKOTIEHHBIE K €r0 BPEMEHH 3HAHUS 110 YEPUECHHEO, BBITYCTHI
B 1798 1. xuury “Haueprarenvnas reomerpus”. C 3TOro BpeMEHH 4YepueHUE
Ha3BIBACTCS TaKxke memooom Mownxca. MOHX WCUEPIBIBAIOIIE M3JIOKHI B CBOEH
KHHTE TPaMMATHKy YepueHHs — HadeprarenbHyio reomerpuio. K stomy Bpeme-
HA 3HQUYEHWE HAYEPTATENbHOM TEOMETPHH CTaN0 pemarImuM. MOHXK TOBOPHI:
“Ueprésx i BceX HAPOJAOB, CBSI3aHHBIX C TEXHUKOH, — MOHATHBIA SA3BIK, TO €CTh
A3BIK TEXHHUKH' .

Takum 00pa3oM, METOABI MPABHIBHOTO BBIMONHEHHS YEPTEXEH, rpamor-
HOTO OBJIAJICHUS MATEpUAOM BCEX 00NacTed uepueHHs COCTaBISET HAYKY,
Ha3bIBAEMYIO YepyeHuem. B pa3mwdHBIX 00NMAcTSX HAPOAHOTO XO3SHCTBA HC-
MONb3yEeMbIe YEPTEXKH HA3BIBAIOTCS MO-pasHomy. Hampumep, mawunocmpou-
menvHvie Yepmedcu — 3TO YePTEXKHU, TpeOyemble IJIs M3roTOBIEHHS Ha (hadpu-
KaxX ¥ 3aBOJAX PA3NMMYHBIX CTAHKOB, MAIIWH, JBUTATelled W TOMY MOAOOHBIX
W3NeTud. MHocenepHo-cmpoumenvHoie Yepmesc HEOOXOTAMBI IS BO3BEICHUS
30aHUH, MOCTOB, TUIOTHH, JOPOT, KAHAIOB, 3aMIMTHBIX COOpyXeHni. Ueprexw,
HEoOXOMMMBIE IJIsT W300pakeHUs 3€MHOW MOBEPXHOCTH, HA3BIBAKOTCS MONO-
epauueckumu yepmedxcamu. Tomorpaduueckue YEpTEkKH HCIONB3YIOTCS MPH
COCTaBIICHAH TreorpaQuuecKux KapT, MPABUIBHOTO PA3MEIICHUS HHKEHEPHBIX
coopyxkenuit, [IC, BOZOXpaHHUIHIL U TMOJOOHBIX COOPYKEHHH HA BBIAENEHHOM
TEPPUTOPHUH.

Cxemsbl, rpad¥Kd, MIAKATEl W JXATPAMMBI COCTABISIIOT OCHOBY ULIIOCHIPA-
MUBHO2O YepyeHuUs.

CymecTByeT pas3jen 4depueHHs, Ha3bIBAEMBIH ceoMempuyeckum U npoex-
YUOHHBIM YepyeHlueM, KOTOPHIM paccMaTpUBAeTCs B Ka4eCTBE OCHOBBI BCEX
BUJIOB uepueHns. [eoMeTprueckoe uepueHrne COAEPKHUT BCE METOIBI TOCTPOE-
HUA yepTexel. UepTexku MpeIMeTOB M KPUBBIX JHHUH BBINONHSAKOTCS B OJHOH
MPOEKITHH.
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CranpapTu3anus WMEeT BaXXHOE 3HAYEHHWE JUIA YCKOPEHUS TEXHHYECKOTO
nporpecca. CTaHIapThl SBIAIOTCS TEXHAYECKMMH JOKYMEHTAMH, OHH OTpeie-
NS0T pa3Mepbl U3AENUM, UX BHUJ, BEC, MaTepHal U TPOYUE KauecTBa.

CranmapThl YepyeHUs UMEIOT CUNy 3akoHa. bmaromaps craHmapTu3anuu
BBIMOJTHEHHE YePTEeXKEH MPOM3BOAMTCSA 10 €IWHBIM TpaBunaM. B pesymbrare
JTOCTHTAETCS €IWHCTBO NPH MOATOTOBKE YEPTEKHOH JOKYMEHTAIMH, HE3aBHCH-
MO OT TOrO, Tie, KOrla W KeM OHH OBUIH BBIMOJHEHBI, 4TO 00ECHEYHBAET HX
NPaBUIbHOE BOCIPHUSITHE.

Ha geprexe 1.4 ykaszan pabouuit uyepTéx cKaMedKd W NaHO €€ Har-
nsaHOe H300pakeHHe. Ecnum KOHCTpyKIHsS mpeamera MpPoCTa, AOCTATOUHO
BOCIIPOM3BENEHUSA €ro H300pakeHHs C yKa3aHHEM HeOOXOAMMBIX Pa3MepOB
(uept. 1.5).

YeprexkHbie HHCTPYMEHTbI. K 4epTexHbIM MHCTPYMEHTaM OTHOCSTCS TOTO-
BaJIbHA, JIMHEWKA, YTONbHUKHY, JIeKana, peicimuna, Tpancnoptup. K geprexsHomy
000pYIOBAHMIO OTHOCSTCS YEPTEKHBIE CTOJBI, YEPTEXKHBIE JOCKH, YEPTEKHBIE
MaIllMHbl © TOMY MOA00HbBIE ycTporcTBa. K uepTeHBIM MaTepranaM OTHOCSTCS
yeprexkHas Oymara, KapaHJallld, Pe3MHKH, TYIIb, KHOIKH.

Kapangamu v moaroToBka ux k pabore. Mcmonb3yembie B depueHHH
KapaHJallh JeNITCsd Ha MSTKHE, TBEPAbIe W CPeaHEH TBepAoCTH. Msrkme Ka-
paHIaIIk IO CTENeHH HX MATKOCTH oOo3Hawarorcs M, 2M, 3M, teepasie — T,
2T, 3T, cpenneir tBeppoctd — CT wium TM.

Usrotosnennsie 3a pydexom kapangamu “KOH-I-NOOR® umeror mapku
markocta B, 2B, 3B, tBepmoctu — H, 2H, 3H, cpenneit tBepmoctu — HB.
Yeprexu Bomonustorcs kapangamamua 1 wiu 2T. Kapaupamm pns o0Bogku
yeprexa — TM wunn M.
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IMoaroroBka kapanpama k pabore. [lonTrouennas uyacTh kapanjgama
umeeT anuHy 25-30 MM, pnuHa rpadutoBoro crepxHs 8—10 MM (uept. 1.6,
a). Konen crepxus obpabarsiBaeTcs mntudoBanbHOM mkypkod (uept. 1.6,
0). T'paduToBBIfl CcTepkeHb WHUPKYNS AJs MPOBEACHUS TOHKHX JIMHHHA 0Opa-
OarbiBaeTCs IIKYPKOH C OZHOW CTOPOHBI, KaK IOKa3aHO Ha deprexe 1.0, 6.
Jlns 00BOAKM KOHTYPHOH NHHHH CTepXEeHb KapaHJama 3a0CTPSIETCS B BHUJE
nonarouku (uepr. 1.6, 2). B HacTosmee BpeMs A8 YepUEHHUsS YCIEIIHO HC-
MONB3YIOTCS MEXaHMUYECKHE KapaHJalld ¢ TPadUTOBLIMH CTEPXKHSIMH Pa3iuy-
HOM TonmuHbl. Mcmone3ys TOHKHME CTEPKHHU, MOXKHO HAHOCUTH TOHKHE JTHHUH,
TOJNCTBIMH CTEPXXHSIMH MOXXHO HONB30BAaThCS NPH BHIYEPUUBAHUM KOHTYPHBIX
JTUHUU YEePTEKEH.

Pe3unka. B depuennn WCTIONB3YIOTCS, B OCHOBHOM, MATKHE PE3UHKH (UepT.
1.7). Tlpn ynaneHuw THIDHAX JHHAH 4ePTEX TPUAEPKHUBAIOT JIEBOH PYyKOH H
CTHPAIOT HX.

25...30
8...10

a 0 8 2

YepTéx 1.6. Yeptéx 1.7.

Jluneiika. [Ipy BHIMONHEHWH YEePTEKEH HMCIONB3YIOT JTUHEHKH C MHUI-
nuMeTpoBeIME JeneHusMu. 00a xpas JTHHEHKH JOJKHBI OBITH TNAIKUMH H
POBHBIMH.

YronbHuku. [ BEIMOMHEHUS YEPTEKEH PEKOMEHAYETCS HCIOIb30BATh
YepTEeRKHBIE YTONbHUKH C yrmamu 45°x45°x90° u 30°x60°x90°. IIpaBumbHOCTH
M3TOTOBJIEHHS MPSMOTO YINa YTONbHHUKA TMPOBEPAETCS TaK: MPUCTABISIOT YTONb-
HAK K peOpy JNMHEWKH OJHHM KareToM (mepBeli ciydaid, yept. 1.8, a) u mpo-
BOJISIT JIMHHIO, 3aT€M, HE MEHSS MONOKEHHS JTHHEHKH, K ee peOpy MPHCTABISIOT
YTONBHUK JPYTUM KATETOM M MPOBOASAT BTOPYIO JIMHHUIO (BTOPOH CIydal, 4epT.
1.8, 0). Ecnu o0e nuHWM COBHANAIOT, TO YrOJBHHK C TOYHBIM yriom 90°. B
MPOTHBHOM CJTydae yToNbHUK AedekTHBA (uepT. 1.8, 6). MoxkHO mompoOoBarsh
WCIPABUTh YTOJBHHUK C TIOMOIIBIO IMUTH(OBAHKSA IIKYPKOH 000HX KAaTE€TOB YIONb-
HUKA. B uepuenwy, B OCHOBHOM, HCTONB3YIOTCSA IEPEBIHHBIE YTONbHHUKH, TaK
Kak TpadUTOBBIA CTEPKEHb, KAacasch OyMard M MIAacTMAcCOBOTO Kpas YTONbHHKA,
OCBITIAETCS W TPUTATHBAETCS K IIACTMACCOBOW JHHEHKE W Pa3Ma3biBAETCS IO
BCeMy uepTexy. B pesymprare uepTéx, B M3BECTHOW CTENEHH, TEPAET CBOIO
YHCTOTY.
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lNpasuribHO HenpasusibHO

Yeptéx 1.8.

YepTéx 1.9.

TotoBanbHs (Habop uepTexkHbIX HHCTpyMeHTOB). Habop MHCTpyMeHTOB
17 BBIYEPUUBAHUSA OKPYKHOCTEH, COETMHEHHUS W CONPSIKEHUS NUHUH U APYTHX
pabot, HasbBaeTcs comosanvHeli (uept. 1.9).

Hupkynb uyeprexxubiii. Lupkynu OwiBator ueprexueiMu (dept. 1.10, a)
u u3MeputensHbiME (depT. 1.10, 6). UepTexHbI HHPKYIb HCIOTB3YETCSA IS
BBIUEPUHBAHUS OKPYKHOCTEH W JIyr okpyxkHocTed. Ilepen BbluepunBanuem
OKPY)KHOCTH BBIPAaBHHBAIOT monoxkeHus Hoxek (uept. 1.11, a). HempaBunpHoe
UX TOJOKEHHE YKa3aHo Ha ueptT. 1.11, 0.

Hupkyab pa3MeTouHblil, WM U3MepuTeab. 11 mepeHoca pasmMepoB C
NMHEHKH Ha 4epTéX U C depTexka Ha JTUHEHKY MCHONb3YIOT LUPKYIb-H3Me-
putens. Ha gwepr. 1.10, 6 mokaszano ero yctpoictBo. Ecnum BMECTO HOXKH C
rpudeneM MOMECTHTb HOXKY C HTOJNKOW, MONYYHTCS LUPKYIb-H3MEPUTEIH
(uept. 1.10, 6).

Yeprexnasi Gymara. Brimyckaercs BEICOKOKa4eCTBEHHAS UepTexHas Oymara
mapku B u obbikHOBeHHas Oymara mapku O cepum ['C 597.

Bbymara mapku B mpepnaznaueHa [y BaXHBIX YepTekeH AITUTEIBHOTO
xpanenus. bymara mapku O mpenHazHaueHa i depTexed, He TPeOyrOIIHX
JJIMTENbHOTO XPaHEHHUS.

OGopynoBanue pabouero mecta. [Ipexne Bcero pabodee MecTo JOIKHO
OBITH XOPOIIO OCBEMIEHHBIM. JTO HEOOXOAMMO [N KaueCTBEHHOH M IIIOAOT-
BOPHOH pa0OTHL.

EcTecTBeHHBIN UM UCKYCCTBEHHBIN CBET JOIDKEH TafaTh HA YEPTEX CBEPXY
u cunesa. llpu sTom rmasa He OynyT ycraBars. Ha depréx He OyayT magate TeHH
oT pebpa NUHEHKH, KapaHAAa W PyKH, B 4epTéx OymeT xopomo ocsemeH. Bo
BPEeMsI BBIIOTHEHHUS YEPTeka BAXKHO CHAETH MPSIMO. YUAIIUHCS BO BPeMs pabOTHI
NOJDKEH CHJETh, MOJHSAB TOJNOBY U BBIMPAMUB CIIUHY, HEMHOTO HAKIOHUBIIHCH
Brepen. PaccrosHme ot mma3 o ueprexa pomkHO ObiTh 300-350 mm. He cre-
IyeT OMMPAaThCs TPYAbI0 O TapTy WM 4epTexHbld cron. OT rpyam 10 TapThl
paccrosure HOKHO ObiTh MuHAMYM 30-50 M. Horm momkHBEI ommparbes 00
IOJI BCEH CTOIOM.

B 10



YepTéx 1.10.
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Yepréx 1.11.

lNpasursnbHO HenpasurbHO

. Uto HaspiBaeTcst 4epTemom?
. Yro Bbl 3Haete 00 uctopum passutus uepuenus B Cpenneit Azum?
. Yro taxoe craHmapt?
. Uto OTHOCHUTCS K 4epTeKHbIM MHCTPyMEHTaM?
YeprexHBIM MPUHAIIEKHOCTIM?
5. Kax npoBepuTh mpaBUIBHOCTh YEPTEKHOTO YrONbHHKA?
6. Kaxumu OwiBator kapanmamu? Kak onm obo3Havarorcs?

S0 N —

B kakoii akcoHOMeTpu¥ BBINOJHSI CBOM puCyHKH xynoxHHK K. Bexson?
A. Tlepcnextusa. B. KocoyronpHas akcoHOMeTpus.
C. ®ponranbHas aumetpus. D. Hsomerpus.

§ 2. HOAI'OTOBKA YEPTEXA. CTAHIAAPT.
®OPMAT. MACIITAB

IloaroroBka ueprte:ka. BrimonHenue ueprexa xapanpamom. IlepBbiii sTan
MOCTPOEHHUs UYEepPTeka COCTOMT B HCIONHEHWH €r0 TOHKHMH JIMHHSIMH KapaH-
JAIoOM COOTBETCTBYIOLIEH TBEPIOCTH.

OcHOBHbIe MpaBUJIa BBITOJHEHUS] YepTe:ka KapaHgamom. Pazmeps
HAHOCATCA HA UYePTEX JTMHEHKOH WM pPa3METOYHBIM HUpKynmem. Ecim Bbimon-
Hiemas (QUrypa CHMMETpPUYHA, TO BHAJane CTPOUTCS Ochb cummerpur. Iloio-
BHHA TPeOyeMOro pasmepa OTMeYaeTcs MO 00e CTOPOHBI OT OCH CHMMETPHH.
[Ipy mOCTpOEHWH BCIIOMOTATENbHBIX JHHHN HMCHONB3YeTCS KapaHIam C OCTpPO
OTTOYECHHBIM TPaQUTOBBIM CTepkHEM. Ha BTOpOM 3Tame mOCTPOSHHBIH YepTEK

11 —




obBomutcst. [lpr oOBomke uepreka KapaHmalnl BHIOMPAETCS B COOTBETCTBHH C
KauecTBOM Oymard. Jlyist mepoxoBaroit OymMarn BHIOMpAETCs KapaHall MOTBEPIKE,
IS TIanKod Oymars — Tomsrye.

[Ipu ob6Boake uepTexa HEOOXOAMMO YOEAHTBCS B TONHOW TOTOBHOCTH Yep-
TeXa W OTCYTCTBUH OIIHOOK.

[Ipu oOBoxke dyepTexa, s TOTO YTOOBI HE 3amavykarbh €ro, HEOOXOTHMO
CIIO)HMTh BYETBEPO UUCTHIH JTHCT OyMard Takoro ke pa3Mepa, Kak u 4epTEKx,
BBIPE3aTh YETBEPTH ATOTO JIKCTA, HAKPBITh YEPTEXK OCTABIIEHCS YaCThIO Oymaru,
W Ha OTKPBHITOH YACTH 4epTexa cHenarb O0OBOJKY.

Brimonnenne ueprexa cnefyeT HAUMHATH C IEHTPA WM OCH CHMMETPUH H
MPOBEICHUs TOHKHUX JIMHUHA. 3aT€M BBIYEPUMBAIOTCS OKPYXHOCTH, IyTH OKDPYK-
HOCTEH W TMPOU3BOAHUTCSA OOBOJIKA MPAMBIX JHHHM.

OCHOBHOW KOHTYp, T. €. BCE€ TOJCTHIE JIMHUH,
TMONYYAIOTCS TYyTEM 0OBOAKH BCIIOMOTATENbHBIX TOH-
KUX JTMHUH, OHU JOMKHBI OBITH PACHONOKEHBI IO-
cepequHe — Tak, kak mokazaHo Ha uept. 2.1. Cre-
IyeT 3aMOMHHTb, YTO €CTH KOHTYD, T. €. TOICTHIE
NIUHUH, YEPTHTh O0BOAKOM TOHKHX JHHHUH, OCTABIIAA
WX CHApY)XH, KOHTYPHI JeTand YMEHbLIATCS, €CIH
OCTaBIATh TOHKHE IIMHUU BHYTPH, KOHTYD JETalH YBEIHUHTCS.

['pucbens, ykpemneHHbIH B HUPKyNe, CIeAyeT OpaTh HEMHOTO Msrde, 4em
TOT, KOTOPHIM OOBOJHMJIHCH TpsMble JHHHH. B 3ToM cmydae ymaercs Oonee
TOYHO YEPTHTH MpPSAMBIC, U LMEHTP OKPYXHOCTH Ha Oymare He OyfeT BBIIISICThH
yBenudeHHBIM. [ TOro YTOOBI LEHTP OKPY)XKHOCTH COXPAHHIICS, HEOOXOTHMO
CIEIUTh 3a TeM, YTOObI WIIa ObLia TEpPNEHIUKYIIpPHA MIOCKOCTH YepTexa. B
COOTBETCTBHH C BEMYMHOW pajnyca, MONOKECHHE ULl MOXHO MeHAThb. [Ipu
00BOJIKE KOHTYpa KOHIEHTPHUYECKHX OKDPYKHOCTEH MOXHO HCIIOJb30BaTh TPH-
crocobnenne, Ha3piBaeMoe LEHTPUKOM. [locre TOATroTOBKM dYepTexa JHIIHKE
NUHUA YIANSIOTCS, OMUOKH HCHpaBnsiorces. [Ipu CTHpaHWM JHIIHUX WM OLIH-
OOYHBIX JIMHUH PEKOMEHIYETCS MONb30BATHCS ITA0NIOHOM.

Cranpaptel, popmathl U ocHoBHasi Haanuch. Cranpapt npurAT EnunoH
Cucremoit Koncrpykropckoir Jlokymerntanun Pecnyonuxu VY3oekucran (ECK]]
V3) 17.11.2003 t. u o6o3nauaercas O‘z DSt (I'Ct ¥3) 2.001:2003:

I'Cr V3 2. 0 01 :2003

Yepréx 2.1.

—|_ 100 pecucmpayuu cmanoapma 6 zpynne

Ilopsokoeblii Homep cmanoapma € zpynne

HIugp xnaccuguxayuoruoti epynnel CmaHoapmos

Knacec emanoapma ECKJ[ V3
Hnoexc ECKJ[ V3

Bee crammaprer ECKJl V3 BXomar B cucreMy MeXOTpacieBOM CTaHAApTH-
3alUM 2 Kjacca.
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®opmat (TaTHHCKOE CIOBO, O3HA4aromee ogopwienue). CormacHo Tpe-
oosanmsam ['Ct Y3 2.301:2003, Bce 4epTekH BBINONHAIOTCS HA JIUCTAX OMpe-
neneHHBIX pazmepoB. CtammaproMm ycraHoBleHH 5 ¢opmaroB — A4, A3, A2,
Al u AO (uept. 2.2, a). dng Bcex ¢hopMaroB B KadecTBE EAWHHIBI BBHIOpaH
dopmar A4, pasmepwr kotoporo 210x297 mm. Bce ocrambubie dopmarsl mo-
Ty4aroTCs YMHOKEHHEM OJHOHW M3 cTOpoH (opmara A4 Ha 2, 0o0ewx CTOpPOH
Ha 2 U T.I.

Pamka uyepre:xkHoro ¢opmara u ocHoBHasi Haanuch. CornmacHo Tpedo-
BausaM ['Ct V3 2.101:2003, Ha MamIMHOCTPOUTETHHBIX UEPTEXKaX OCHOBHAS
HAJNKCh BBHIMOJHAETCS B MPAaBOM HIXKHEM yrily. B ocHOBHOM Haamucu yka-
3bIBAETCSA HA3BaHWE HM300paXE€HHOM [EeTand, KEM BBINONHEH 4epTéx, aara
BBIIIONHEHUS, K€M HPOBEPEH M MPUHSAT, MaTepuan, U3 KOTOPOro M3TOTOBIEHA
neranp, mMacmtad. [loms pamkm Ha deprexe uUMeOT cineBa mHpHHY 20 MM
IS TOAIIMBKH UYepTeXka B anb0OM WU KHHTY, MONS HA OCTABIIUXCA TPeX
CTOpOHaX MMeIoT mHpuHy 5 MM (uept. 2.2, 0). Ha geprexe 2.3, a ykazaHbl
pa3Mepsl OCHOBHOHW HAINUCH M €€ BUJ, KaK CIeIyeT 3amOoJiHATh ee Tpadbl,
yKa3aHo Ha ueprexe 2.3, 0.

MacmTabbl yepTe:xa. JleTanu B TeXHHKE MOTYT OBITh OYEHb MAJbIMH KA
oueHb Oonbrmumu. Hampumep, OyHkep XIomkoyOOpouHOro koMmOaiHa, goMa u

Omeepcmus 0nis noowueKku
841
A0
A1l
20
(@)

© o}
= 3
o
S
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A4 A4 3
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O

a 7]

UepTéx 2.2.

13—



25 30 15

22

587 7

70 20 20 5
145

Yepmun Abudos K.. 10X-19

Mposepun Mkpamoe P 10:X-19 lpoknaoka
lIkona Ne157 knacc 8- Koxa 1:1 Ne2
0
Yepréx 2.3.

MOCTa UMEIOT OY€Hb OOJBIIME pa3Mepsl. B peanbHOM pa3mepe ©300pasuTh WX HE
ymactes. J{nsg Toro 4yroObl pa3MECTHTh Ha YEPTEeKHOH Oymare 4epTexkn OONBIINX
MPEIMETOB, X Pa3Mephl PUXOAUTCS YMEHbIIATh, OYE€Hb MAaNbIX — YBEIHIHBATH.
JIng 3TOW 1eNH WCIONB3YIOT YepTexkHble MaciTaObl. Macuimabom uepmedca
Ha3BIBACTCSI OTHOIICHHE JTHHEHHBIX Pa3MEPOB H300PAKEHHOTO HA YEPTEKe MPe]-
MeTa K MCTHHHBIM pa3MepaM 3TOro mpeamera. Yame BCero pasMepsl H3AENus
Ha YepTeXe CTAparTCs M300pakaTb TAKUMH K€, KaK M B JEHCTBHTENBHOCTH, T.
e. B macmrade 1:1. Macmrad oguH K OZHOMY O3HAYaeT, YTO KAKUM SIBISETCS
WCTHHHBIA pa3Mep JAeTald, TakuM ke OyleT W ee pa3Mep Ha ueprexe. B co-
OTBETCTBHH C MAacmTadOM MOXHO TOHSTh, KAKOB pa3Mep AETald Ha YepTeke
10 CPAaBHEHHIO C €€ UCTHHHBIM pa3MepoM. Ecim neranb m300paxkeHa ¢ yMeHb-
meHrneM B 2 pasa, MacimTad 3amuchiBaetcs kak 1:2. Ecnm merams m3o0paxkena
C yBelWueHHWeM B 2 pasa, macmTad 3amuceiBaeTcs kak 2:1. Takum oOpasom,
ecnd B MacmrTabe MEHbIIEe YHCIO CTOMT Ha TEPBOM MecTe, Hampumep, 1:2,
1:5, 1:10, To 310 MacmTab ymeHbuieHus. Ecmu ke Oombliee YHCIO CTOMT Ha
nepBoM Mecte, Hampumep, 2:1, 5:1, 10:1, To 370 macmrad yBemuuenus. Ecmu
macmTabd mMeer BuA 1:1, To 3TO0 MacmTad B HATYypaJIbHYI BEIHYHHY.

B I'Cr ¥3 2.302:2003 mpu BBIMONHEHWH YEPTEXEH MPHHATHL CIETYIONIHE
MacITa0b:
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YepTéx 2.4.

Macmrabsl ymenbmenns: 1:2, 1:2,5, 1:4, 1:5, 1:10, 1:15, 1:20, 1:25, 1:40,
1:50, 1:75, 1:100, 1:200, 1:400, 1:500, 1:800, 1:1000.

Macmrad B HaTypanbHyto BenwumHy: 1:1.

Macmraber yBenuuenus: 2:1, 2,5:1, 4:1, 5:1, 10:1, 20:1, 40:1, 50:1, 100:1 u mp.

B ocHOBHO# HaAmucH, B CIEIMalIbHO OTBENEHHOM a1 Macmrada rpade,
obo3nauenre M omyckarot, 3anuchiBas macinrad B Buge 1:1 wmm 1:2, 2:1 u T
1. B ocramprbIX cnydasx pobasisercs Oyksa M. Hampumep, M1:1, wmm M2:1
u T. 1. Ha veprexe 2.4 mpoknagka gaHa B pa3HbIX MaciTadax: MOCEpPEAHHE B
HaTypalbHYIO BEIHYMHY, T.e. B Macimrtabe MI1:1, cmeBa — yMeHbIIEHHas B JBa
pasa, T.e. B Mmacmrabe M1:2, cmpaBa — yBenwueHHas B JBa pa3a, T.e. B Mac-
mtabe M2:1. Ho He3aBHCHMO OT TOro, B KakoM Mmaciirade u300pakeHa JeTalb,
Ha 4YepTekXe MPOKIAAKHA YKa3aHbl €€ MCTUHHBIE Pa3Mephl.

1. Kak ctuparoTcs Ha depTexe JIMIIHUE W OMMOOYHBIE JIMHUU?

2. Yro HasweBaeTcs macmrtaboM? B kakom BHme 3amMChIBAIOTCS MacmTalObl Ha
yepTexe?

3. Kakue pasmepsl cooTBeTcTBYWOT (opmary A4?

4. Ha xaxom paccTossHMM OT Kpas OymMaru mpoBOISTCS JMHUK PaMKH depTrexa’

5. T'me pasmemaercs ocHoBHas Hagmuch? YTo B Heé 3ammceiBaeTcs’

1. HonroroBsre nBa nucta hopmara A4 U HauepTHTE JUHUK PAMKH M OCHOB-
HYI0 HAJIuUCh.
2. “IIpoknanka“ n3obpaxeHa B pasiMYHBIX MacumTabax, HApUMep, Ha 4epTesxe

2.5, C uzobpaxena B macmrabe 1:1. Ompenenute macmrab mpoknagok
A, B, D.
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YepTéx 2.5.

Kaxoit 3aman macmrad: M2:1?
A. VYvenbmenus. B. HarypanbHoil BeanuuHbL.
C. VBenmuuenns. D. OrHomenus.

§ 3. BUJbI JINHNH. MIPABHJIA HAHECEHHA PASMEPOB

BenukuM OTKPBITHEM CUHTAOTCA HM300pETEHHBIC YETOBEUYECTBOM Pa3HO-
o0pa3Hble JTHHHH, MCIOIb3yeMble I8 H300pakKeHHsA MPEIMETOB Ha MIOCKOCTH
nmacta Oymard.

Cornacuo craagapty ['Ct ¥3 2.303:2003, ncmonb3yroTcs CIeAYIOMHE THHAR:
1. CuonomHas Tonctas OCHOBHAs NWHHSA. 2. HeBHAMMBIA KOHTYp, IITPHXOBAS
muans. 3. Cmnomnas toukas. 4. [rpuxmyskrupras. 5. CiotomHas BOMHHCTAS.
6. lltpuxnyHKTHPHAS ¢ ABYMs TOYKaMu TOHKas (depT. 3.1).

Ucnonb3yemas mpu H300pak€HWH BHIMMBIX KOHTYPOB MPEIMETOB CIUIOII-
Has TOJCTas OCHOBHAS JIMHHS HA3BIBACTCA JuUHUCl BUOUMO20 KOHmypa. JIuHums,
IpUMeHsAeMast I H300pakeHHs Ha uYepTeXe HEBUAMMBIX JTHHHH, Ha3bIBAETCS
wmpuxogot aunuen. ITpuxnyHKTUpHAS NTUHUS, TpAUMEHSIEMas 1A pa3JeneHus
Ha YepTeke JBYX CHMMETPHUHBIX YacTed (QUTYphI, HA3BIBAETCSA 0CEBOil Junuel,
WU Junuell cumMmempuu. J|Be B3aMMHO MEPNEHAUKYISIPHBIE ITPUXITYHKTHPHbIE
JMHUY, TPOXOSIINE YePe3 HEHTPbl OKPYKHOCTEH, HA3BIBAKOTCS YEeHMPAIbHbIMU
aunuamy. OceBble JTHHWH CAMMETPHH W NEHTPOBBIE JIMHUA BHICTYIAIOT OT KOH-
Typa H3o0paxkeHus Ha 3—5 MM. JIMIIHHE YacTH NHHUH YIAISIOTCS.

TonmuHa CIUIOMIHON TOJICTOM OCHOBHOW JIMHUKM 0003HAYAETCS MAJIOM JIATHH-
ckor OykBo# s. TonmuHa MPOYHX JTHHHH OMPEAENACTCS HCXOAS M3 TONIIHHBI
OCHOBHOM TOJICTOM CIJIOIIHOM NUHUU. TOHKHE CIUIOMIHBIE TUHUU UCTIONb3YIOTCS

B 16
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Yepréx 3.1.

I Pa3MEepPHBIX M BBIHOCHBIX NTHHHK. CHiownas 601HUCMAs JUHUSL HWCTIONB3Y-
eTcs Kak JHHUS OOpBIBa B CIydyae, KOTAa JeTanb H300pakeHa He TONHOCTBIO.
[Impuxnynkmupnas ¢ 08yms moykamu TOHKAS TUHUS TIPUMEHSETCS B Pa3BepTKax
neTaned, s yKa3aHHS JTHHHH cruda.

B 3aBHCHMOCTH OT BETHYMHBI W CIOXKHOCTH M300paK€HUs. TONIIMHA KOHTY-
pa CIIOIIHOW TOJICTOM OCHOBHOW NuHHM MeHseTcs oT s=0,6 mm g0 1,4 mMm. B
COOTBETCTBHHU C TOJNIIAHOM KOHTYPHOW JMHHUM JUIMHA LITPUXA JUIS HEBHIUMBIX
JIMHAE KOHTYpa JOMXKHA OBITh OT 2 10 8 MM. PaccrosHue Mexay TpHXaMu 10 2
MM. JIiHA ITPUXOB WITPUXTYHKTHPHOH NuHUU OT S MM 10 30 mm. Paccrosuue
MEXIy ITpuxaMu OT 3 MM 10 5 MMm. Touka Mexay ITpuxamu H300paxaercs
KOPOTEHBKOW JUHUEH (depToukoi) amuHo# 1-2 mm. LleHTp okpyskHOCTH M300pa-
KaeTcs He TOUKoM, a mepeceyenueM mTpuxoB. LITpuxu crierka BBICTYHAOT 3a
KOHTYP OKPYXHOCTH. Ecnu auameTp OKPYXHOCTH MeHblIe 12 MM, LEHTPOBHIE
IITPAXH H300PAKAIOT CIUIOIIHBIMA JHHASME (uept. 3.4. 0).

IlpaBuna yka3auus pasmepoB. llpaBuna ykazaHus pa3MepoB Mpef-
yemotpersl ['Ct V3 2.307:2003. Pa3mepsl, m03BONAONMKME TPEACTABHTH C
MOMOIIbIO YEPTEka UCTUHHYIO BEUUUHY JETaH, Ha3bIBAKOTCS YepmejuCHulMU
pasmepamu.

Pa3meprl yka3eiBaroTCcs pa3MEpHBIMH JIMHUSAMH M uuciamu. Ha mamuHO-
CTPOHMTENBHBIX UYEPTEKAX UEPTEKHbIE Pa3MEPbl YKA3BIBAIOTCS B MHUIUIUMETPAX,
HO 0003HAYEeHHE MM Ha YEpTEXe OMyCKaeTCs. YIIOBBIC BETHYMHBI YKA3bIBAIOTCS

2 Yepuenue, 8 kiacc 17 s
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B rpagycax. HezaBucumMo oT pa3MepoB H300pakaeMOW JeTald, Ha YepTexe
BCErJla yKa3blBAIOTCS HMCTHHHBIE pa3Mepsl JeTanu. Pa3MepHble JTUHUH MPOBO-
aaTcs Ha pacctosHHU 7—-10 MM OT KOHTypa A€Tald MapamielbHO eMmy (4epr.
3.2, pasmepsl 26, 76, ...). UncneHHble 3HAUEHHS PAa3MEPOB YKA3BIBAIOTCS HAJ
pa3MepHO# NHHHEH MmocepeanHe ee WNH Onmxie K cepenuHe. PasmepHbie nu-
HUM HE JOJKHBI MEepeceKarbcs ¢ IpyruMu jnuHusMu. [losTomy mpexae Bcero
YKa3bIBAIOTCS HAWMEHbBIIWE, a 3aTeM Oonblome pasmepsl (uepT. 3.2, pa3mepsl
10, 26, 76).

JIng ynoOCTBa YTEHWS W 3aMHMCH YUCEN, YKA3bIBAIOUIMX Pa3Mephl, HA Bep-
THKANbHBIX JTMHHAAX HX 3aIMHCHIBAIOT, TMOBEPHYB 4epTéx Ha 90° mo wacoBon
CTpEIIKE.

Ha ueprexe xaxablii pasmep ykaszeiBaeTcs ofuH pa3. HaumOonbimure pazmepst
JeTaiu, a UMEHHO, IIHPHHY, BBICOTY, TONIIHHY HA3BIBAIOT 2A0APUMHbIMU pa3-
mepamu (Ha uept. 3.2 pasmepst J, 40, 76). ['abapuTHbie pa3Mepsl YKa3bIBAOTCS
Ha pa3MEpHBIX JNHHUAX, TapajJIeIbHBIX BEPTHKAIbHBIM M TOPHU30HTAJIbHBIM
nmuausM. CTpenka Ha KOHIE PAa3MEPHOW JMHWH JIOJDKHA KacaThCs BBIHOCHOH
nuuun. [locTpoeHne pasMepHO# CTpeNKH TMOkKa3aHO Ha yeprexe 3.3, 0. Benu-
YHHA CTPENKM CBA3aHA C TOJNIIMHON KOHTYPHOM JIMHUHM, U BE3A€ HA YEepPTEKe
OHa OyHeT ONHOW W TOW ke BETMYHHBI. BBIHOCHBIC JTHHHH BBIXOIAT 33 KOHIIBI
CTpeNioK Ha 2-3 MM.

[IpaBuna ykazanus pa3Mepa yria aaHbl Ha yeprexe 3.3, a. Ha 3amrpuxo-
BAaHHBIX MECTaxX YIIOBLIE pa3Mepbl BHIHOCATCS 3a TPEJENbl LMITPUXOBKH.

[Ipn yka3aHuu pasmepa AuaMeTpa OKPYKHOCTH MEPEA UYUCIOM CTaBUTCH
ycnoBHOe obo3HaueHue auamerpa & (uept. 3.3, 0). [ns obo3HaueHns pagmyca
nepex pasMepHbIM ymcioMm muimercs Oyka R (uept. 3.3, ). Ha ueprexe 3.4
o0paTuTe BHHMaHHE HA pa3Mephl IHAMETPa OKPYKHOCTH M pajmyca.

Ha geprexe mepen pasMepHBIM YUCIOM KBAApPAaTHOTO OTBEPCTHS HIIU BHI-
cTyma crtaBuTCs o0o3HaueHwe kBaxpara [ (uept. 3.3, 2).

Ecnu Ha nmeranu mMeeTcs HECKONbKO OJMHAKOBBIX 3JIEMEHTOB, HampUMeEp,
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KPYINIBIX WM LHUJIHHIPUYECKUX OTBEPCTHH OAHOTO AMAMETpA, TO HA UEPTEXe
HAHOCUTCA pa3Mep TONBKO OAHOrO M3 HUX M 3aMUCHIBAETCA YHCIO ITHX 3le-
MeHTOB (3 oTB. ¥4 Ha uept. 3.2).

Ecnu okpyXHOCTh M300pakaeTcss Ha 4epTeXe He MOJTHOCTHIO, HO U300pa-
’kaeTcst OOJbIIe MOMOBHHBI OKPY)KHOCTH Kak Ha deprexke 3.4, a, pasmepHas
NUHUS THAMETPA Takke OOpBIBAETCS, OJHAKO pa3Mep AHAMETPa yKa3bIBaeTCH
NONHOCTBIO. Ecniu He XBaraeT MecTa A/ 3aliCH Pa3MEPHOro 4yucia, AuaMeTpa
OKPY’XHOCTH, TO YHCJIO BBIHOCHTCS 3a MpeJeNbl OKPY)KHOCTH KaK Ha 4yepTexe
3.4, 6. Ecnu muametp OKpYKHOCTH MeHbIIe 12 MM, PEKOMEHAYETCS YepTUTh
CTPEeNKH BHE OKpYXHOCTH (uepT. 3.4, 6, Hanpumep, J3). Ecnu paguyc meHbire
5 MM, pa3MepHYK CTpPEIKy MOXHO MOMECTHTh BHE AYTH Kak Ha uepT. 3.4, 6,
HanpuMep (R5). Ecam Mexay BHIHOCHBIMH JTHHHSMH M BHIHMBIM KOHTYPOM
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YepTéx 3.5.

Mano MecTa AJid 3alUCH pa3Mepa, MOXKHO Pa3MEPHYIO CTPEIKYy M UHCIO Ha HeH
pasMecTUTb Kak Ha ueprexe 3.5, a. Ecnum Ha pasMepHOM NHHMM HET MecTa
IS CTPENKH, €€ MOXHO 3aMEeHUTb TOYKOU (uepT. 3.5, 0).

1. Kak BeIOMparoTcs Ha3BaHMsS YEPTEXKHBIX JUHUN M UX TONMIMHA?

2. Kakumu nuHHAMH 0003HAYAIOTCS TepeceKarolmuecs JUHUH, YKa3bIBAIOLINe
TIOJIO’KEHUE LIEHTPA OKPYXKHOCTH?

3. Ilns vero Ha yepTekax yKasblBAKOTCS pasMeph?

4. B xakux ciydasx mepen pasMepHbIMH YHCJIAMH CTaBSTCS yCIOBHBbIE 0003HA-
venns? Kak oHu 3ammceiBaroTcs?

5. B xakux equHWIAX BBIPAXKAIOT JMHEWHbIE pa3Mephl HA dyepTexax?

1. Ha uepexe 3.6 naHbl mpuMepsl YepPTEKHbIX JUHUI. M3MepuB OOUH M3 HUX
LUPKyJeM-M3MepUTeNeM WIN JMHEeWKOH, HauepTUTEe ero B yBEJIMYEHHOM BHUJE,
HCIIONB3ysl COOTBETCTBYIOMMI MacuTad.

2. B TeTpamm no 4epueHWI0 HauepTUTE 5 OKPYKHOCTEH PasHBIX Pa3MepoB,
yKa3aB MX PajnyChbl U PasMepsl.

3. B TeTpagu mo 4epueHHIo, a 3aTeM Ha 4epPTEeKHOH Oymare HauepTUTE HECKOJIBKO
KOHTYPHBIX, T.€. TOJCTBIX, JUHHMIL.

4. Iaubl yeptexu miockux petaneid (uept. 3.7). OmHy M3 HUX mepeuepTHTe B
COOTBETCTBYIOIIEM MacmTade, YKaKHUTEe TOJBKO pa3MepHbIe JUHUHU.
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YepTéx 3.7.

Kak HaseiBaroTcs Hanbojbuive pasmepsl AeTaneil (BbCOTA, AJMHA, WHPUHA)?
A. Jluametp. B. Pamguyc. C. T'abaput. D. Kpanpar.

I'pagmueckas pabora Nel. Buper nunwmii. IlpaBuna HaneceHus pas-
MEPOB Ha YEPTEXe JAeTand. BeImomHseTCS HA OCHOBE 3aJaHUS YUUTEIS.
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§ 4. YEPTE)KHBIE HIPU®THI U UX PASMEPBI

[Mpud el cunTaroTcss HaMOONEE 3HAYUTENBHBIM CIOCOOOM MHChMA, CO3/IaH-
HOTO YenoBedecTBOM. KOHCTpYKUMs Kamg0d OyKBBI M HHPPB — 3TO Pe3yabTar
BBITIOJTHEHHBIX MHOTOUHCIIEHHBIX YePTEKEH W OHU HA3BIBAIOTCS MUHH YEPTEKAMH.

Yeprexubie wpudtel. O0mue noustusi. JoOble HAIMUCH HA UYepTekax
JOIKHBI BBIMONHATECS cormacHo TpedoBanusam ['Ct V3 2.304:2003 touHOo H
HarsHO. [0cynapcTBeHHBIN CcTaHIapT TpeOyeT BHIMOTHEHHsS HAAMHUCEH HAa BCEX
YepTexax ITUMH MPHUDTaMH.

Yepresxknbld mprudT XapakTepu3yeTcs CBOEH MPOCTOTOM, OZHOM W TOW XKe
BBICOTOH, MIUPHHOW W HAKIOHOM OYKB.

Crangaprom ['Ct V3 2.304:2003 ycranoieHbl mpHOTH CIEAYIOIMKX pPa3-
mepos: 2,5; 3,5, 5; 7, 10; 14; 20; 28; 40...

Pasmep mpudra — 310 BBICOTA /1 3armaBHBIX OyKB B MM, H3MepseMmas mep-
MEHIUKYISIPHO K OCHOBAHHMIO CTPOKH. Hampumep, ecré BeICOTa 3ariaBHBIX OyKB
paBra 10 mm, To pasmep mpudpta 10.

CoracHO cTaHIapry, WPHPTH MOTYT BBIIOTHATHCS ¢ HAKIOHOM 75° U Oe3
HakioHa. [lnst Toro 4yroObl OBIO YIOOHO MHCATh YEPTEKHBIM IMPHATOM, HAIO
TONTB30BATHCS BCIIOMOTATENbHOW CETKOW M3 KBAJPATOB WIM TapallieNorpPaMMOB.
Knetku ceTkd WMEHOT WIMPHHY, PABHYK TOJIIAHE THHHU OykKB 3TOro mpudra
(uept. 4.1). Ecnm BeIcOTA 3armaBHBIX OyKB /, a TONIMIMHA JWUHWUH OYKB d, TO
IIAPUHY OYKBBI W PACCTOSHHE MEXKJAYy OYKBAMH ONpPENEISIOT B 3aBUCHMOCTH OT
d (cm. uept. 4.1, 42, 4.3).

Ecnu y cocennnx OykB mpudrTa HIKHSISL 9acTh OJHOW OYKBBI Takas ke y3-
Kas, KaK BEPXHssA 9acTh APYTOH, TO PACCTOSHHE MEXAY OyKBaMH YMEHBIIAETCS
(amxHss cTpoka yeprexa 4.3). Yacto mmprHA 3armaBHOM OYKBBI MPUMEPHO CO-
OTBETCTBYET pa3Mepy OyKB mpebIaylIero mo mopsaky mpudra. Hampumep, mis

6d 5d 75° 6d 5d

h;
hy

75°
d 2d d 2d

YepTéx 4.1.
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Yeptéx 4.2.

0,5d

5d

7d

8d

4d

mpudpra 10 muprHa mponucHON OykBbI paBHa 7 MMm. TonmmuHa nuHUE mpudTa
d pasua 1/10 h. Hampumep, nis mpudra 10 TonmuHa TuHHE paBHA | MM.
KoHCTpyKIMK W HamMCaHWE MPOMHUCHBIX M CTPOYHBIX OYKB MOKa3aHBI B §5,
BBICOTA CTPOYHOH OYKBBI, B OCHOBHOM, coctasiser 5/7 ot h. Hampumep, mns
mpupra 10 BbICOTa CTpouHOH OykBbl /2, paBHa 7 MM. Eciu OCHOBHOH TekcT
MAIIETCS CTPOYHBIMH OyKBaMH, TO TOJNIIMHA JIMHUH MPOTMUCHBIX OyKB OymeT
paBHOU TONIIWHE JTHHHUH CTPOYHBIX OYKB.

1. CormacHO KakoMy CTaHHAPTy 3aMUCBHIBAIOTCS WIPUPTHI?
2. Kakue paszmepsl mpudTOB MpemyCMOTPEHBI CTaHAAPTOM?

3. Kakoii OykBoii 0003HauaeTcss BbICOTA MPOMUCHOH OykBbl? A ImupuHa’

A TommuHa nuHUNA OykB?

4. KaKy}O 4aCTb OT BBICOTEHI HpOHHCHOfI 6yKBI>I h cocraBigeT BhICOTA CTpOU-

HOM?
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Yeptéx 4.3.

1. Kakyto yacth OoT BBICOTBI OYKBBI (/) COCTaBiseT TOMIMHA JUHUU (d)?
A. 1/6. B. 1/8. C. 1/10. D. 2/5.

2. Uemy paBHO pacctosHue Mexay OykBamMu B eIMHHULAX d?
A Id B. 15d. C. 2,5d. D. 2d.

HO):[I‘OTOBLTC NMUCbMEHHBIE OTBCTBHI Ha BBIIICIICPCUHCIICHHBIC BOIIPOCHI.

§ 5. HAIMCAHUE NMPOIIUCHBIX U CTPOYHBIX
BYKB U ITU®P

B o0uxoze u B pa3nuuHBIX 00NACTAX KU3HK HCMONB3YIOTCSA Pa3HOOOpa3HbIe
Hanucanus OykB. Ha depreskax MCIONB3YIOTCS TOTBKO CTAHAAPTHBIE MIPUPTHL.

Ha ueprexe 5.1 mpuBemeHbl 00pa3ibl 3aMHUCH JTaTHHCKAX OYKB, apaOCKHX U
pumckux mudp. Breicora m mmpwra mudp, kpome mudpe 1, paBHBI BHICOTE H
mupuHe mponucHbX OykB. Tommuna nuawm uadpsl | paBHa [d, mmpuHa 3d,
BBICOTA /I Takas ke, Kak y HPONMHCHBIX OYKB.
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YepTtéx 5.1.

IlpakTHyeckne ykKa3aHusl K 3amucsiM Ha ueprtexax. Pabora many mpud-
TAMH HAUWHAETCS C BBIYEPUMBAHHSA BCIOMOTATENbHOH ceTkH. [ HAXOXIeHHS
HakJIoHa WpHQTa (TOCTPOEHUS YIIOB 75°) MCHONB3YIOT TPAHCIOPTHP WIIH JBA

yroneHAKA ¢ yrmamu 30° m 45°.
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YepTéx 5.2.

Hamucanune OykB JTaTHHCKOTO W PYCCKOTO andaBUTOB, MOKA3aHO HA YePTEkKaxX
5.1 u 5.2. PexoMeHyeTcs MCIONB30BaTh CXOACTBO B HAYEPTAHHH 3THX OYKB.

[lpn HanmucaHWM HEKOTOPHIX OYKB MPHXOAWTCS NMPOBOAUTH JIMHWUH CETKH Ha
BeicoTe //2 h. TonmuHA CepeNWHHBIX ¥ HAKJIOHHBIX JIMHWH Takas ke, Kak y
HIKHAX WM BEPXHUX. PAacCTOSHHS MEXIy CIOBaMH € = 6d, pacCTOSHHS MEXIY
crpokamu b =17d, paccrosHus Mexnay OykBamu 2d.

Hanucanue mpudToB B TeTpaau B KJETKY. YI00HO TMHCATh YEPTEKHBIE
mWpHQPTH B TETPAAIX B KIeTKy. UTOOBI HAUepPTHTh yrol HAKIOHA 75°, HATO MPO-
BECTH JMAaroHajub NMPSIMOYTOJbHUKA C OCHOBAHMEM B OJHY KJETKY M BEHICOTOH B
geTeipe KineTku (uept. 5.3). Bricora 4-x kmerox 20 MM, 3-X kmetok — 15 mm,
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2-x kmetok — 10 mM. BHauanme pexomeHayeTcs MHUCaTh
wpupTH BbICOTOW 3 KieTku. [Ipw stom mmpuna mpudra
MPUHUMAETCS 33 2 KIETKH. 3aTeM HaJ0 MOYNPaXHSThCS
nucaTb OYKBBI BHICOTOH B 2 KiIeTkH, T. €. 10-M mpudTom. 750
3areM BBICOTOM B | KJIETKY, T. €. 5-M MpPAPTOM.

1. B uem pasnuuue Mexnay pazMepaMu IMPOIMCHBIX U
CTPOYHBIX OykB?

2. B 4em cxomcTBO Mexay mpudTamu?

3. B kakux ciyyasx MOxHO o0oiTuch 6e3 Bcromora-

YepTéx 5.3.
TeJbHON ceTku?

B 12-nuctoBoil TeTpamu B KJIETKY HAMHMIIUTE MPOTHC-
Hble ¥ CTpOouHble OykBbl M uUdpsl wpudramu Ne 14, 10, 7, 5.

Onpenenute HaknOH MWPU(Ta B COOTHOUIEHUSX MPH TTOMOMIM KBAAPATHBIX
KJIETOK.
A.4u2 B 4ul C 5u2 D 5ul

I'paduueckas padora Ne2. Pabora ¢ 4eprexHbiMEH mpupTamu. Bermon-
HAETCS Ha OCHOBE 3aJaHUH YUHTElIs.

§ 6. TEOMETPHYECKHE IIOCTPOEHHA.
THIIBI IMHUH YEPTEKA

[Ipy BEIONHEHUH PA3IUYHBIX YEPTEXEH MPUXOMUTCS YSPTUTh MapajielbHbIe
M TepHeHIUKYIApHbIe THHAH. VIHOTIA MPUXOAMTCS YEPTHTh HA OZHOM uepTe-
)K€ HECKOJIbKO OTBEPCTHH C IEHTPAMH, PACTONOKEHHBIMH HA OJHOM H TOM XK€
PAcCTOSIHUH APYT OT ApyTa.

IlpoBeneHne ropu30HTANbHBIX JUHUN. [OpH3OHTAbHBIE MPSMbIE THHHH
YepTAT BCEraa MapajielbHO K JHHWUH TOpH30HTA. [103TOMY HX 4epTsAT mapai-
JIeNbHO HHKHEMY (BEpXHEMY) Kparo TeTpaau ciesa HampaBo. Hambomee ymoOHO
YepPTHTh MapaIeNbHBIC TOPH30HTANBHBIE THHAK TAK, KAk MOKA3aHO HA YepTexke
6.1 ¢ MOMOIIBIO ABYX YTOJbHHUKOB WM THHEHKH W yrombHHKa. OIUH M3 yrojib-
HUKOB WJIH JIHHEWKA TPHHAMAETCS 3a HAMPABISIONYIO H QUKCHPYETCS HaXaTHeM
PYKH, @ BTOPOH YTOJBHUK ABHIAIOT BAOIb pebpa MepBOTO.

Boino/iHeHue BepTHKAJbLHBIX JHHUiL. BepTukambHble THHUH YEPTAT Tep-
MEHIUKYIIPHO K TOPH3OHTATbHOW NUHHK. Ha 3emie mpsMocTosinue mpeaMeTsl
HA3BIBAIOT CIMOAWUMU 6epmuKaibio. Takue ke THHUK HA3BIBAIOT GePMUKANbHYI-
mu aunusmu. Ha deprexe BepTHKATbHBIC THHUK TPOBOMST MAPANIETLHO JIEBOMY
WA TPAaBOMY KPAK YEPTEKHOTO JIHCTA.

27 —



BeprukanbHble NHHUU YEPTAT CHU3Y
BBEPX. YIOOHEE BCEro WX YEPTHTH C MO-
MOIIbIO THUHEWKH W YTONbHHMKA HUIH JBYX
yroNnbHUKOB (uept. 6.2 a, 0).

BbinosiHeHHe HAKJIOHHBIX JIMHHUIA.
HaknoHHblE NTUHUHM PACHONOXKEHBI MO
OTHOILIEHHIO K TOPH30HTAIBHBIM U BEp-
THKAJIbHBIM JTHHHSAM O] MPOU3BOIBHBI-
M yrnaMmu. Eciu nuHHS He sABhsercs
HU TOPU30HTANbHOM, HM BEPTHUKAIb-
HOM, TO OHA Ha3BIBAETCI HAKIOHHOU
JuHuel.

HaxnoHHBIE NUHHH 4YEPTAT CBEPXY
BHU3 WM CHH3Yy BBepxX (uepr. 6.3).

a Bzaumno napanienvuvle quHUY MOX-
o HO CTPOHTH KOO C MOMOIIBIO LWHPKYJIS,

Yepréx 6.2. nmubo mytem mamepenui. Hampuwmep, mins
TOTO 4TOOBI MOCTPOMTH OTPE30K, TMapan-
nenbHBEH 0Tpe3ky AB Ha paccrosHum 30
MM, U3 Touek 4 u B pacTBOpOM LHUPKYIIs
30 MM TpPOBOJAMM AYTd OKPYKHOCTH.
[IpoBenem kxacaTenbHble K 3TUM Jyram M
MONY4YUM TapanielnbHylo0 npsamyno k AB
a 7 6 (uept. 6.4, a). Unu ot Touek A u B
mpoBoauM Tox yrinoM 90° TOHKHE THHUH

YepTéx 6.1.

YepTéx 6.3. .

W OTKIIQJBIBAEM HA HUX OTPE3KH IITHHOM

A B A B 30 MMm. 3areM coenMHSIEM TOYKH [ H

S ®, S 2 (uepr. 6.4, 0). l'{onyquHaﬁ npsmas
& °og ° napainienbaa npsamoi AB.

1 5 1 2 IMocTpoeHue B3aMMHO mMepreHAM-

KYJSIpHBIX npsiMbix. Ecniu 1Be mpsimble

a o pacmosnokensl mox yraom 90°, To OHH

Hepréx 6.4. HA3bIBAKOTCSA G3AUMHO NEePNeHOUKYIAp-

Heivu. (s ©X TMOCTPOEHHsS TPOBOJAT,
HaIpUMep, TOPH3OHTANBHYIO HpPAMY0. UTOOBI TOPH30HTAIBHOHW TPSIMOH B
Touke () BOCCTAHOBHTH TEPHNEHAUKYISAP, MPHUCTABIAOT k TOuke () yTomb-
HUK BepmuHOM yrma 90° m mpoBoasr uepe3 Touky () mpsamyroo (4epT. 6.5,
a). IlepexBuras mapamnenbHO Mo pedpy NHHEHKM WM yTONbHHKA, KaKk Ha
gepTexe 0.5, 0, MOKHO TOJYYHTh €IIe OJHY MPSIMYIO, MepPIEHJHKYISIPHYIO
nanuoit. Ecnu w3 touku O TMPOBECTH AYyTH OKPYKHOCTH, MepeceKarolue
JaHHYIO TPSAMYIO B TOYkax / W 2, a 3aTeM AYrH OKPY)XHOCTH C LEHTPaMH
B 9THX TOYKaxX ¢ paguycom, Oombmum pacctosaueM O umu 02, TO mpsMas,
MPOXOJAIIas 4epe3 TOUYKd 3 U 4, OymeT mepueHIuKyIApHA HCXOTHOU MPSMOM
(uept. 6.5, 6).
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4 Yepréx 6.5.

Jluuuu, mepueHJUKYISIPHBIE BEPTHKATbHBIM W HAKIOHHBIM JHHHSIM,
cTposATCcsA aHalmoruuHo (4ueptr. 6.6, ). Mcmonb3ys 3TOT METOX MOXHO pas-
JeNUTh OTPe30K AB Ha dYeThipe paBHbIE 4acTH. U3 Touek 4 W B HavuepTuB
IAYTH B3aHMOTNEPECEeKAMUXCAd OKPYKHOCTEH ompemenuM TOYkH | u 2.
CoenMHUB 3TH TOYKH, JIENHM OTPe30k AB Ha OBe paBHBIE YaCTH TOUYKOH
C (AC=B(C). 3arem stuM xe crnocodbom genum kaxnayio dacts (AC u BC)
nonojam (4uept. 6.6, 0)

YepTéx 6.6.

CeneHust 0 koHcTpyupoBaHuu. [Ipexae ueMm co3paBaTh HOBOE H3JIETHE,
OTIpEeZeNsIeTCA €ro BHEIHss (opMa M 3TEMEHTH Ha 4epTexe, OTOWpaeTcs Hau-
Ny4YIIAR ONTHMAJBHBIA BApHAHT M3 HECKOJBKUX BHIMOJHEHHBIX Pa3pabdOTOK H
3TOT BAPHAHT CUHMTAETCS MPOEKTOM KOHCTPYKIHMH. YenoBeka, CO3MABIIEr0 KOH-
CTPYKIHIO H3IENHUS, HA3BIBAIOT KOHCHPYKIMOPOM.

Kaxapiii KOHCTPYKTOpP TBOPHT CBOE H3IEIHE HCIONB3YsS yCTAHOBICHHBIE
CTAHJAPTOM TEXHWUYECKHE PUCYHKH. Ha TEeXHHYECKOM PHCYHKE 3JEMEHTHI H3/Ie-
WS, TaKWe Kak rpaHd u pedpa M300paxaroTcs B3aHMHO TApalIeTbHBIME, 3TO
oOnmerdaer COCTaBIeHHE SCKU30B AETATH H3JEIHS.

Vuennku! [locrapaiiTeck Ha CBOeM aTb0OME OT PyKH, 0€3 YEPTEKHBIX HH-
CTPYMEHTOB BBITNIONHHUTH B3aUMHO MAPAJUIENbHBIE W TEPIEHINKYISIPHBIC JTHHUH,
KBaJpar, OKPYXKHOCTH (uepT. 6.7), TPEHUPYs KHAHECTETHYECKHE (CmOCOOHOCTH
PYKH K PHCOBAHHIO) HABBIKH PYKH.
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YepTéx 6.7.

. Kakue npsimble Ha3bIBAaIOTCS TOPH30HTANbHBIMHU, BEPTHKAIbHBIMU M HAKJIOH-
HBIMU TIPAMBIMU?

2. Kak npoBozmsTcs mapajienbHele mpsiMbien? B3anMHO nepneHaukyIspHbie?

1. IlpoBenuTe B 4UepTEeKHOW TeTpanM, a 3aTeM Ha YepTEKHOU Oymare B3aUMHO
TnapajiesibHble U B3aUMHO TEPIeHIUKYJISpHbIe TpsMble (4epT. 3.6).

2. Bribepute oTpe3ok AB mpoM3BOJBHON JIMHBI U PasieuTe ero OT PYKH Ha
I71a3 cHavana Ha 2, a 3aTeM Ha 4 paBHbIE YacTH. A D

Kakne nunun kBagpara SBISIOTCS BEPTHKAIbHBIMH?
A. BC, AD. B. 4B, CD. C. AD, BD. D. BD.

§ 7. HOCTPOEHUE YIUIOB U JAEJTEHHUE
X HA PABHBIE YACTH. TOCTPOEHHUE
ITPABWJIBHBIX MHOTI'OYT'OJIbHUKOB

B KOHCTpYKIHMAX TEXHHUECKHAX JeTaledl W MPHCIOCOONIEHHH MMEETCs MHO-
KECTBO pasnuyHbeX yros. [Ipy mx m300pa’keHHH HA YEpPTEXe HCIONB3YIOTCS
OIpeJIeNeHHble TNPaBUIA MOCTPOECHHUS.

IocTpoenne yrioB. B uepuenun npu n300paxeHUH PA3TUYHBIX H3IENUH
NPUXOIUTCSA YEPTUTh BCEBO3MOXHBIE YIIbL JIFOOBIE YIIBI MOXHO MOCTPOHUTS,
HCTIONb3Ysl TPAHCIOPTHP, WUPKYIb MK YrOMbHUKH (uepT. 7.1).

JlesieHue yriia Ha 4yactu ¢ nomowb uupkyas. [pamoit yron ABC denam
HA 08e pagHvie uacmu, TMPOBOIS M3 BEPUIMHBI B Kak M3 LEHTpPa AYTy MPOH3-
BONIBHOTO pajuyca R 10 TepeceueHus co CTOpoHamu ymia (depr. 7.2, a). Uz
ToYeK / W 2 mMPOBOAAT AYTH PaAMyca, OONBIIETrO TMONOBHHEI PACCTOSHUS MEXIY
3TEMH TOYkaMH. Yepe3 TOUKy WX mepecedeHus [ mpoBOAAT OmCceKTpucy BE
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(aept. 7.2, 6), XOTOpAs AETHUT yTON MOMOTaM. AHAJIOTHYHO CTPOST OUCCEKTPHCY
NPOH3BONBHOTrO yrma (uept. 7.3).

[Ipon3BONBHEIA yrom HENb3s Pa3JeluTb HA TPH PaBHBIE YACTH C MOMOIIBIO
LAPKYJIS W JTHHEHKH, HO MPSMON YroNm HENIT HA TPH YaCTH, MPOBOAS M3 TOUKH
B myry mpOW3BONBHOTO pagwyca W TEM XK€ PAacTBOPOM LUPKYIS W3 TOYeK [ W
2 mpoBOAAT Ayrd A0 ux mepecedenus (uepr. 7.4). IlpoBoxs yepe3 TOUkd 3 u
4 ny4yd ¢ HayajgoOM B TOuYke B, momydaeM HCKOMOe pa30OHeHHe MPSMOro yria
Ha TPH paBHbIE YacTH. J[emuTh mpsMOM yrom Ha 4 4acTH CIEIyeT MOCIeaoBa-
TENbHO. Pa3feluTh €ro IOMONIaM, a 3aTeM KakAyl0 U3 MOJNOBHHOK yINa CHOBA
pa3ienuTh Ha JBE paBHBIE yacTH (4epr. 7.5).
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JlesileHne OKPY’KHOCTH HA paBHble YaCTH M MOCTPOEHHE MPABUJIbHBIX
MHOTOYro/IbHUKOB, [[nameTp m000H OKPYKHOCTH JEIHUT €¢ Ha JBE PaBHbIE
gactu (dept. 7.6, a). [IBa B3auMHO TEPIEHANKYISIPHLIX AHAMETPA JAENAT ee Ha 4
paBHble yacTu (uepT. 7.6, 0). Pazmenus kakayr W3 4acTel mOmonam, MONTyduM
8 paBubIX uyactedl (uepr. 7.6, 6). CoemuHsSs MOCNENOBATENBHO TOUKH JETEHHUS,
MOCTPOUM TPaBHJIbHBIE MHOTOYTONBHUKH (4ept. 7.6, 2, 0).
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Jle/ieHHe OKPY:KHOCTH Ha 3 paBHble 4acTu. J[ns TOro 4TOOBI pa3genuTh
OKPY)XHOCTb Ha TPH PaBHbIE YACTH, YEPe3 €€ HEHTP MPOBOIAT BEPTHKATBHBINA
nuametp. IlycTe 3TOT aHamerp mepecexaeT OKpyk HOCTb B Touke A. PactBopom
IUPKYJIA, PABHBIM PAJHyCy OKPY)KHOCTH K, TIPOBOAUM AYTY C LHEHTPOM B TOUKE
A (uepr. 7.7, a). OKkpyXHOCTb IPH 3TOM IENUTCS Ha TpU paBHbIe yacTH. Coenu-
Hss KOHEL BEPTHKAIBHOIO AMameTpa / W MONy4YeHHBIE TOUKH 2 M 3, HOCTPOUM
NPABWIbHBIA TPeyTronbHUK (uept. 7.7, 0).

JlesieHue OKpy:kHOCTH Ha 6 paBHbIX uacrteil. [Ipomomkaem mocrpoenue
MPaBHILHOTO TpeyronbHUKa. OKPYKHOCTb IENUTCS HA 3 paBHBIE 4YacTH (UEpT.
7.7, a). 3arem, HE ME€Hsis pAacTBOpa LHUPKYNSA, MPOBOAUM YTy C IEHTPOM B
touke / (uept. 7.8, a). IlocnenoBarensHo COeOMHSS HAWIEHHBIE TOYKH, CTPOHM
MPABUJIbHBIA MIECTHYTONBHHUK (uept. 7.8, 0).

JlesieHne okpy:kHocTH Ha 12 paBHbIX yacTteil. /[ 3TOr0 mpeaBapuTenb-
HO JIeTHM OKPY)XHOCTh Ha 6 paBHBIX uacTed (uepr. 7.8, a). 3arem H3 TOuek
4 u 10 TOPH3OHTANBHOTO AWAMETPA PAAMyCOM, PaBHBIM PAIHYCy OKPYXHOCTH,
MPOBOAUM JYTH, MPH 3TOM OKPYXKHOCTH JENUTCS Ha 12 paBHBIX 4acTed (UeprT.
7.9, a). [locnenoBaTenbHO COENMHSS HAWIEHHBIE TOYKH, MOITYyYaeM MpPaBHIbHBIH
JBEHAIATHYTONBHUK (4epT. 7.9, 0).

JlesieHHe OKPY’KHOCTH Ha 5 paBHBIX uacreil. Paguyc oxpyxuoctu OA ne-
nuM mononaM. [t 3Toro U3 TOuKHM A pajrycoM, paBHBIM PainycCy OKPYKHOCTH,
MPOBOJUM JyTY JI0 MEPECEUEHHUs C OKPYKHOCTHIO. COeNMHSAS TIONyYEHHBIE TOUKH
B u C, nomyuaeM cepenuny pagmyca — tTouky E. Touka E memut pammyc OA
nononam (uept. 7.10, a). Ecnu u3 toukm £ pammycom, paBHBIM [/, mpoBecTH
IyTy, TONYy4YHM TOYKY K HA rOpU30HTANBHOM paimyce. Eciu coequHHTH TOUKH
I n K, momyuuMm OTpe30K, KOTOPBIA AETHT OKPYKHOCTb Ha 5 PABHBIX YaCTe,
T.¢. TONYYUTCS XOpJAA OKPYKHOCTH, SBISIOMIASCS CTOPOHOH MPABHIBHOTO Tsfi-
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tuyronbHuka (4ept. 7.10, 6). OTknageBas orpe3ok /K, menmuM OKpPYXHOCTb Ha
5 paBubIX wacted (ueptr. 7.10, g). IlocimemoBaTenbHO COEAMHSAEM MONTyYEHHBIE
TOYKH M CTPOMM TPABUIBHBIA MATHYTONbHUK (ueptT. 7.10, o).

Okpy’KHOCTh MOXHO pa3JeluTh Ha 5 PaBHBIX 4yacTed TpaHcmoprupoMm. Tak
KaK B OKpPYy)XHOCTH 360°, TO TpH IENEeHHH HA 5 MONYYAM LEHTPATbHBIA Yron
360:5=72°. IlocnenoBarenbHO OTKJIAABIBAS 3TOT YTOJN TPAHCIIOPTHPOM, MOCTPOUM
NPaBUJIbHBIN MATHYTONBHHUK.
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Yeptéx 7.10.

IIpaBu/ibHBIE MHOTOYrOJIbHUKH MOKHO CTPOMTBH C MOMOIIBI) LUPKYJIS.
Hampumep, ecnu u3 koHoB 4 U B oTpe3ka MpoBECTH AYTH paguycoMm AB, oHH
nepecekytcs B Touke (. COCIWHHB 3TH TOYKH, TOIYYAM TNPABHIBHBIA Tpe-
yroiaeHEK (4epT. 7.11, a).

JIns TOro 9TOOBI HAYEPTHTH MPABUIBHBIA MIECTHYTOTBHUK, U3 TOUek A U B
crpositess yrmel 60°, HA CTOPOHAX KOTOPBIX OTKJIAABIBAIOTCS OTPE3KH, PABHBIC
AB, ux xonupl o0o3Havyarorcsa vepes C u D. B aTo# ke mocnemoBaTenbHOCTH
MOJTYYAlOTCS. U OCTAlbHBIE CTOPOHHI IMeCTHyronpHuka (4ept. 7.11, 0).

Jlnst mocTpoeHus KBaapara BOCIONB3YEMCS XOPOIIO H3BECTHBIM B T€OMETPHH
cocobom. M3 Toukn A cTpoMM mpsAMYIO, MEPHEHANKYIIPHYIO Tpsamor a. Jlis
3TOTO BBEIOMpaeTcs Touka (J, HE Jexkamas Ha MPSIMOH, B MPOBOIHUTCS OKPYKHOCTb
pagmyca OA ¢ uentpom B Touke A. M3 Toukm / mepecedeHHs OKPYXHOCTH C
NPSIMOH g TIPOBOJMTCS AUAMETP OKPYXKHOCTH, T. €. coexuHseM Toukd [ u ()
W TPOAOIKAEM OTPE30K 10 TepeceueHus ¢ OKpyXHocThlo B Touke 2. Coenn-

3 YepueHnue, 8 Kiacc 33 !



HAs TOukH A u 2, crpouM mpsmoit yron (uepr. 7.11, 6). Temeps, oTI0XHUB Ha
CTOpPOHAX TPSIMOro yria paBHbie oTpe3kun AB m AC w mpoBensd w3 Touek B u
C orpeskw, mapajienbHble MPAMBIM @ U b, ompexenum BepmmuHy [) KBajgpara.
Unu umpkynem mocTpouM OKPYKHOCTH ¢ mentpamu B u C pagmycamu AB
win AC, xotopsie mepecekyTcs B Touke D (uept. 7.11, o).

IIpaBubHBIE MHOTOYTOJIBHUKU MOKHO CTPOMTD € MOMOIIbI0 JHHENHKH U
yrojbHuKkoB. Kak mMoCTpOHTh OJHY M3 CTOPOH MHOTOYTOJNBHHKA, MOKA3aHO Ha
gyeprexax 7.12, a, 0, 8, 2. Takum ke 00pa3oM MOKHO IOCTPOHTH U OCTABIIHECS
CTOPOHBI MHOTOYTOBHHKOB.
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1. Kakoii neMeHT OKpY)XHOCTH paBeH ee WIEeCTO JacTu?
2. Kakoil s1eMeHT OKpYKHOCTH [EJUT ee Ha 1ABe PaBHbIe 4acTH’

Ha ckonmbko yacTell menaT OKPYXHOCTb IBa €€ B3aUMHO MEPTEHIMKYIAPHBIX
nuametpa?
A. IIge. B. Yernipe. C. [ects. D. TIats.

1. Pasnenute OKpYKHOCTh Ha MATb PaBHBIX 4YaCTeH ¢ MOMOLIBIO LIUPKYJSA U
TPAHCIOPTHUPA.

2. Pas0eiiTe OKpYy»KHOCTH pasHbIX paguycoB Ha 3, 6, 12 paBHBIX yacTeil.

3. IlocTpoiiTe HECKOJBKO PA3NUYHBIX MPABUIBHBIX MHOTOYTOJbHUKOB.

I 34



§ 8. KOHTPOJIbHAA PABOTA

§ 9. TEOMETPHYECKNH OPHAMEHT -
IHOCTPOEHUE I'MPUXA

B IX-XII Bexax B Cpenmneit A3suu u Ha Ilepeanem Boctoke, B Adpuke
(apabckoMm mumpe) OypHO pa3BHBANOCH UCKYCCTBO ykpameHus. [lo marepuanam
apxeonorndyeckux packonok B Cpenneir Aszmm B mHauame VIII Bexe B apxu-
TEKType MOSBHIKCH YKpAUIEHWs THpHUX. [MpHX B MepeBOAE C MEPCHUACKOTO
(bapcu)— ysen. Boobmie, rupux HA3BIBAIOT APXHTEKTYPHBIM OPHAMEHTOM.
[mpux 1m0 CBOEMY CTPOCHHMIO COCTOMT M3 OJMHAKOBBIX, PUTMHYHO MOBTOPSIO-
IUXCS, SMEMEHTOB OMPEIETICHHOT0 pasmepa. KaxIbld 31eMEeHT Ha3bIBAETCH
“Takcum* — gactp (nmenenue). Kommo3uumst cocTaBieHHAas W3 4YacTed THpHXa
HA3bIBACTCA MAHHO .

A a D
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1
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C
0

Yeptéx 9.1. 0 Yepréx 9.2.

B 0CHOBHOM THPHX BBINONHAETCA BHYTPH NPAMOYTONBHOTO UETHIpEX-
YTONbHHKA M OH JENUTCS HA MHOXKECTBO kBaaparoB. Ha omHOM u3 kxBajgparos,
Ha3bIBa€MbIM “TAaKCHM®, BBIIONHAETCS 31eMeHT rupuxa (uepr. 9.1 u 9.2) u
COCTaBNIAETCS U3 3TOTO 3JIEMEHTA MaHHO.

Cnocodvi nocmpoenus eupuxa. Hamedaercs MIOCKOCTh M MOCTPOCHHS
nanHo. Briompaercs Bux rupuxa. OHH OBIBAIOT pa3HBIE W HEKOTOPHIE W3 HUX
TpeOyIOT BHHMATENBHOTO OTHOWIEHHs. [ MOCTPOEHUs THpHXA, TAHHO AETHTCS
Ha KBAJpaTHl T.6. HA TaKCHMBL. BrIOMpaem cnocod keadpamuwix cemox.

1. B omHOM KkBajgpare, BBIMONHEHHBIE KBAIPATHBIE CETKH JOIDKHBI OBITH
IIapHbIMH.

2. BuyTtpu kBazpara (B TakcHMe) BBHIIONHEHHBIH 3JTEMEHT HA3BIBAETCH
“kmrou’” rupuxa (uept. 9.1, a).
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3. U3 3toro kmova BHIIONHSAETCS TAaHHO (uept. 9.1, 6), HOBTOPSIACH PUTMHY-
HO Oe3 m3meHenus. Ha ueprexe 9.2, a u 6 moka3an Bropod Bapuant. CocTaBie-
HHE MAHHO NEePEBOPAaYMBAHMEM KIFOYA BIPABO W BHU3 TOKa3aH Ha yeprexe 9.3.

Jlnsg Toro 4ToOBl OMpEReNuTh KII0Y TOTOBOTO MAHHO, HEOOXOAMMO mepedep-
THTb €r0 M pa3jfelnuTh Ha kBajgparsl. CHavama Ha 4YeTHIpe, 3aTeM OAMH M3 HUX
elle Ha YeTHIpe YacTH, M Tak JeiaeM A0 HOsBIeHWs kioda. Ha Hem crpoum
KBaJpaTHBIE CETKM I YTOUHEHHUs Kitoda rupuxa (deptr. 9.4, a).

Onpeznenenue Kiaoda CIOCOOOM T€OMETPHUECKOTO TOCTPOEHHS C HCIONb-
30BaHMEM MHPKYIsS mokazaH Ha ueprexe 9.5, a. B xBagpare ABCD mpoBogum
nuaronans AC w mupkynem u3 Toukd C HaueptuMm nayry BD pammycom (D
(BC). Ha mepeceuennn nyrm m amaroHanu AC ompemenum Ttouky /. Touky /
nepeneceM upkyiaem u3 toukd B (D) ma AC w ompenenum Touky 2. Yepes
Touky / mpoBeneMm nuHHH napamiensisie AB u AD. Oum nepecexasich ¢ B2
u D2 obpazytor touku 3 u 4. [Ipomomxenne nunuit B2 u D2 nepecekasch co
croponamu kBajgpara BC u CD obpasytor Touku 5 u 6 .
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YepTtéx 9.6. Yepréx 9.7.

Korna mosiBuncs rupux kak MCKyCCTBO yKpallieHus?
. Kak ompenenseTcs kiaou rupuxa U3 rOTOBOTO MaHHO?
3. Yro takoe “raxcum™?

Do —

IMocTpoiite maHHO 1O naHHBIM KiodaMm (4ept. 9.6, a, 6, 6).
. Ompenenure K04 rotoBoro maHHo (uept. 9.7).

D —

Kak HaspBaeTCs rupux MO MEPCHACKH?
A. Opnament. B. Pasbpocannsiit. C. V3en. D. Takcum.

I'padguueckas pabora Ne 3. BuimonHeHWe MaHHO U3 THpHXa
(mpumep, wept. 9.7) MO yKa3aHHIO YUUTEILS.

§10. CONPA’KEHUA. COIPA’KEHUE CTOPOH NIPAMOTIO,
TYHHOro 1 oCTeporo yrjioB

B ku3Hu (TexHUKE) KaXI0€ MCHOIL3YeMOEe H3JIENUe MOIKHO COOTBETCTBO-
BaTb CBOEMY HA3HAYEHHIO, OBITH yIOOHBIM B TIPAMEHEHUH M MPUBJIEKATEIbHBIM.
B takux u3menusx MHOTO COGAMHEHMH pPAa3IHUHBIX JTHHHH.

[Ipu BhIUEpUMBAHMY J€TANlCH MALIUH MPUXOAUTCS IIAB-
HO COEIMHSATH OHY TPSIMYIO JTHHHIO UIH IYTy OKPYXKHOCTH
C ApPYrodl OpsMoOW NuHHWEH uiAu Ayro. Takue COeqMHEHUS
Ha3bIBAKOTCA conpsvicenuamy. Hanpumep, Ha yeprexe 10.1
n300paxeHa maxMarHas Qurypa, B KOTOpOH IJIaBHO MEpPEXo- AoR
IAT OJHWH B APYTOM OTPE30K HPAMOM M Ayra, a TAaKKe XyTH B
okpyxHocTed. Toukn 4 u B, B KOTOPHIX MJIAaBHO COEIWHS-
I0TCA IpsAMas U Jyra OKPYKHOCTH, Ha3bIBAIOTCS MOYKAMU
conpaxcenuti. Touka O, TEHTP, U3 KOTOPOTO OCYIIECTBIAETCS
3TO CONPSIKEHUE, HA3BIBACTCS YECHMPOM CONPANCEHUA.

Paguyc nyru OKpyXHOCTH, NPOBEAEHHOM M3 LEHTpa
COTPSDKEHUSI, Ha3bIBAeTCS paoduycom conpaxcenus (A0 u
BO). ComnpsoxeHns mpsSsMOH W OKPYKHOCTH HJIH JABYX OKPY)KHOCTEH OCHOBAHBI
Ha OMpEIeTeHHH TOYeK KacaHus (Tepexona).

[Ipu u3ydeHun cmocoOOB CONPSKEHHs OCHOBHAS IENb COCTOHT B TOM, UTO-
OBl TIPH BBHITIOTHEHUH YEPTEXed JeTanedl HAWTH HEHTP CONPSHKEHHS M OBIANETh

YepTéx 10.1.
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ONBITOM OBICTPOTO M TOYHOTO ONpeneNneHus Touek compsokeHus. CompsokeHHs
9epTAT ¢ MOMOIbI0 mupkyns. [lo 3TOM mpuYWHE 3TH NHHAUHM HA3BIBAIOTCS YuUp-
KY/IbHOIMU KDUBLIMU.

IlocTpoenne mpsimoii, kacaTeqbHOW K oKpy:kHocTH. Touka 4 kacaHus
NPAMOH C OKPYXXHOCTBIO COEIHHSETCS C HEHTPOM OKPYXHOCTH () M mepreH/u-
kyasipao OA mposoxputcs kacarenbHas (4epT. 10.2). Jlnst Toro 4toOBl MOCTPOHTH
OKPYXKHOCTb, Kacaromascs npsMoi B Touke 4, HaTO MOCTPOUTH MEPHEPAUKYISP
K IPAMOM B 3TOM TOYKE M HA HEM OTIOKHUTH PAJUYC KACAIOLIEHUCS OKPYKHOCTH,
YTO MO3BOJNHMT HAWTH ueHTp okpyxkHOocTH (). Temepsr ¢ meHtpom u3 Touku ()
CTPOUTCSL OKPYXHOCTh, Kacaromascs npsmoit (uept. 10.2).

ConpsizkeHue IBYX mapaJijieJbHbIX MPSMBIX Jyroil 0KPY’KHOCTH paguyca
R. TlpsiMbie MOTYT OBITH TIapaieTbHBIME, TEPHEHIAKYISPHBIMA, JTEKAIAMA HA
CTOPOHAX TYIOTO HJIH OCTPOro yria. [y CompskeHus ABYX MapajyIeNbHbIX Mpsi-
MBIX TyTOH pagmyca R 4epTUTCS BCIOMOrarenbHas mpsiMas, TepHeHIHKYIpHAs
obenM mpsiMbIM. OTpE30K, COETMHSIOWMUA MOMyYeHHble TOukd 4 W B, jpenurtcs
nonojsiam Toukoi (). Ilyro# pamuyca R ¢ meHTpoM B Touke () COMPSITAOTCS
nauHble mpsamele (dept. 10.3).

ConpsiskeHre CTOPOH MPSIMOr0, TYMOro M OCTPOro yrioB. B Texuuke mis
MPOBEPKU TOYHOCTH HM3TOTOBIEHHUs JeTaled MONb3YIOTCS PA3NHYHBIMA KaH-
Opamu. Ecny MOAXOAWT ONWH U3 HHUX, C €r0 MOMOIIBIO COMPSTAIOTCS CTOPOHBI
MPSIMOTO, TYNOTO W OCTporo yrmoB (uept. 10.4).

Jlnst okpyrmeHus mpsAMoro yria w3 Toukd (', BEPIIMHBI MPSMOTO YIia, mpo-
BOJHTCS Oyra paguycoM compspkeHus R. [Ipu 3TOM Ha CTOpOHAX MPAMOTro yria
obpasytorcs Touku 4 u B (uept. 10.5, a). Ecnu u3 touex A u B BOCCTaHOBUTH
BCIIOMOTATENIbHEIE MEePIEHANKYIIPHbIE MPSIMBIE, TO HA HX MEPECEUCHHH MONY-
quTcs meHTp compsbkenus touka O (weptr. 10.5, 6). Jlubo mns HaxoxkjgeHus
LEHTPa COMPSUKEHHS M3 TOYEK compsukeHus A W B cTposATcs AyrH paamyca
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COTpsKeHUss R M B TOYKE MX TEPECEUEHHS OMPEIENATCS LEHTP COMPSIKEHHS
O (uepr. 10.5, 6). 3arem myra ¢ mentpom () pamumyca R compsraeT CTOPOHBI
npsmoro yria (aept. 10.5, o).

Jlns 3akpyrieHdss Tymoro W OCTPOrO YINIOB, Ha PacCTOSHHH, PABHOM pa-
NAYCY CONPSOKEHUs R, MPOBOMATCS BCIOMOTATENbHBIE MPSMBIE, MapallielbHBIE
cropoHam yria. Ilepecekasch, 9TH HpsIMBIE OTMPEAEISIOT UEHTP compsokeHds ()
(gept. 10.6, a). Omyckas u3 Touku () MEpPHEHAMKYNSIPH HA CTOPOHBI yINa, Ha-
xomat Touku compsvkeHus A u B (wept. 10.6, 0). Toukn A u B coequHSIOTCS
IYTOH OKPYKHOCTH C HEHTPOM B Touke ().
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1. Yro HaseBaetcs compsokenuem? [lpuBemurte mpumep.

2. Yrto Ha3pIBaeTCA LEHTPOM COMPSIKEHUS M KaK OH OMpesensercs’

3. Kak MOXHO HAaWTH TOYKH COMPSIKEHUS?

4. Ha uto HeoOxomumo 0OpaTuTh BHUMAHHE MPH HAXOKIEHUH TOYEK
compsiKeHus?

1. K okpyXHOCTH TIPOM3BOJBHOTO paguyca MPOBEANTE KACATENbHYIO.

2. TlocTpoiiTe KacaTeabHYO OKPYKHOCTb € HEHTPOM B Touke (), pacmoioKeHHON
Ha pacctossHuM 30 MM OT TPSIMOTA.

39 .



3. TocTpoiite compsikeHHe ABYX TapajieNbHbIX MPSMBIX, PACCTOSHHE MEXIY
KOTOpbIME paBHO 40 MmM.
4. TlocTpoiiTe compsiKeHHUE MPSIMOTO yIiia ¢ MOMOIIb0 ayru R30 Mwm.

Kakoe monoxeHne 1Mo OTHOLIEHMIO K PaguMyCy OKPYKHOCTH 3aHHMAeT KacaTelb-
Hasg npsmas Junus? A. IlapannensHoe. B. Haknonnoe. C. O0mee monoxeHue.
D. IlepnenpukynspHoe.

§ 11. CONPSKEHHE JIBYX OKPY/KHOCTEM JYTOil
TPETBEN OKPY/KHOCTH

ConpsizkeHre OKPY:KHOCTH M MPsSIMOi ayroii okpy:kHocTu paguyca R. Ha
pPacCTOSHHM R TMPOBOJMM BCIIOMOTATEIbHYIO MPSAMYI0, MapaiellbHyI0 JaHHOH
npsmoi. CTPOMM OKPYKHOCTB ¢ HeHTpoM (), B paguycoM, paBHbIM cymme R+R.
OTa OKPYXKHOCTb MepPeceueT BCIOMOTaTENbHYI MPSMYI B Touke (), KoTOpas
Oymer uentpom compsokenus (uept. 11.1, a). Onyckas u3 Toukn () mepreHIu-
Kynsap Ha npsmyio a, HaxomuMm Touky A. Coemuusas toukd O u (), HaxXOAuM
BTOPYIO TOYKy compsokerust B. Jlyra ¢ mentpom (O, coemunsier Touku A u B
u obpasyer compsikenue (uept. 11.1, 0). Ha ueprexe 11.2 mpuBenen mpumep
COTIPSKEHUST HA YIIKE BEApaA.

ConpsizkeHue ABYX okpy:kHocteil. CompskeHue IByX OKPYXHOCTeH ObIBaeT
IBYX BUJAOB. IlepBoe — BHeITHee comps keHHE AYrod ¢ paguycoMm R TR, BTOpoe
— BHYTpPEHHEE compsDkeHue ayroi ¢ pagmycom R-R (uept. 11.3, a, 0).

BHemiHee compsikeHHe ABYX OKpY:KHOCTei. [ TOro 4TOOBI MOCTPOHTH
OKPYXXHOCTb pajgmyca R, Kacawmascs OKPYKHOCTH paguyca R, BHEIIHHM COI-
pSKEHHEM, CTPOMM IyTy C IeHTpoMm B Touke (), paguyca R+R. OHa mo3Bomser
HaiiTH meHTp compsvkenus (). PaccTosHre MexkIy HEHTPAMH TaKHX OKDPYKHOCTEH
paBao R+R. U3 nentpa O cTpouTcs OKPYXHOCTH paguyca R, kacaromascs
okpyxHocTH ¢ neHTpoM O, B Touke A (ueptr. 11.3, a).

BHyTpeHHee compsi:keHHe ABYX OKPY:KHocTei. [[is OCTpOoeHus OKpYyXHO-
CTH paguyca R, kacaroolmeics BHYTPH OKPYXKHOCTH paauyca K;, HaTO0 MOCTPOUTH
OKPYXHOCTh ¢ meHTpoM O, u paguycom R—R. PaccrosHue Mexay HEHTpaMu
TAaKUX OKPYXXHOCTEH PaBHO Pa3HOCTH WX pagmycoB. Ecim mpoBectm ayry c

ri® i
& O °© 0o g0
% x
a a
a o A
Yeptéx 11.1.




30 Ri0 2912
N
o J ©
5 @ ®
@50 e 3
™ W
Y 9
106
Yeptéx 11.2.
A
R1_R /%
& o}
@ & 0, 'S 'R
Q\ 07 A (0] Q"\ (0] A (0]
2
O,
a
0 8 B
Yepréx 11.3.

neratpoM O, u paguycom R,—R, ompenpenutcst nentp 0. U3 nentpa O paguycom
R cTpouM OKpYXHOCTb, KOTOpas KacaeTcsl MCXOAHOH OKPY)XKHOCTH C HEHTPOM
O, B touke A (ueptr. 11.3, 6) [Ipumep BHEITHETO W BHYTPEHHErO COMPSKEHHS
npuBeneH Ha ueprexe 11.3, 6. Ecnmu mocMoTperh Ha Kakyro-1H00 (QHUIYPHYIO
JeTaab, Ha €€ MOBEPXHOCTH OOHAPYXkKATCsA paslHUYHBIE AYTH H MPAMbIE, COMpS-
’KEHHBIE BBITYKIBIMH MM BOTHYTHIMH JyTaMH.

R,*R

YepTtéx 11.4.
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BHewmHee conpsikeHue ABYX OKPYXKHOCTeil Ayroil Tpe-
Thbel OKPYKHOCTH. [T TMOCTPOEHHS COMPSDKEHHS JABYX
okpyxHocTed ¢ uentpamu O, u O, ¢ pamguycamu R, u R, u
paznycoM CONpsUKeHHs R BHaJane CTPOAT BCIIOMOTATENbHYIO
nyry ¢ neatpom O, U paguycom R+R, a 3areM BCmomora-
TEeNbHYIO Ayry ¢ nertpom (O, u paguycom R.+R 1o mx Te-
peceuenns. Tak ompenensercs nentp conpsokenus O (vepr.  “Yepréx 11.5.
11.4, a). Ecnmu coenuuuty uentpsl O u O, O u O,, Ha
OKPY)KHOCTSX HOsBATCS Touku compsokenus A u B. Ecnu coexwnuth TOukm A
u B pyrod okpyxkHOCTH paguyca R um mertpom B touke O (uept. 11.4, 0), TO
nonyyuM conpsbkenue. Ha deprexe 11.5 Buaum npumep BHEIIHETO COMPSIKEHHUS.
Ha ueprexe 11.6 mokazanel 3Tambl BHIMOTHEHUS AETANU C COMPSKEHHEM.
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1. Kak ompenensercs UeHTp COMPsIKEHUS?

2. Kak ompenensroTcs TOYKH COMPSIKEHUS?

3. Kakue Bupbl compsikeHuil Bbl 3HaeTe?

4. OrnssHUTECh BOKPYT M TPUBEAUTE MPUMEPBI COTIPSIKEHHUSL.

1. OnHy w3 pmeraneil, mpuBeNeHHBIX Ha vepTexe 11.7, HauepTuTe B TEeTpagu
IJISL YepUeHHUs.

2. BoimonHute compsikeHre OKpyx)HOCTH R 40 u mpsMol JUHMU OyTOH
okpyxkHocta R 30. Ilpsmas HaXxoguTcs Ha PacCTOSHUM 45 MM OT LEHTpa
OKPYKHOCTH.

Onpenenute BHEIIHEE COMPSUKEHHE OKPYKHOCTEH ¢ pamuycamu R, ¥ R, myroi
paguyca R.
AR+R, R+RBR+R,R+R,. CR+R R +R D R+R,R-R,.

I'paduueckas padora Ne 4. Beimomnure B Macmrabe 4yepTéx aeTanu
C COMPsDKEHUEM, YKaKHTEe pa3Mepsl. PaboTa BBIMONHSETCS MO 3aIaHUIO
YUHUTENS.

§12. METOAbBI NPOENNPOBAHUA. HIEHTPAJIBHOE H
ITAPAJUIEJIBHOE IMPOEIIMPOBAHUE

Kaxpgoe mpocroe MM ClIOKHOE H3/€NHE H3TOTABIMBAETCA IO YEPTEKY.
Ueprexu paznuyaroTcs MO TOYHOCTH TeOMeTpuueckux moctpoenui. [lomHoe
npexactaBieHde o Gopme M pasmepax W3Lenus naet uepméc. Uepréx cTpo-
UTCS HAa OCHOBE METOAOB M300paxkeHHs. K OCHOBHEIM MeTOmaM H300paxeHUs
OTHOCHTCS Npoeyuposanue.
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MeTtoabl uM300pakeHusi mpegMeToB Ha yepTexkax. M3o0paxkenue mpen-
MeTa Ha IIOCKOCTH Ha3bIBaeTCs npoexyuei. [Ipoexuus — JTaTHHCKOE CIOBO,
O3HauarIee opocame 6neped. MeToxBl TPOSUUPOBAHUS AENATCS HA [BA BUJA:
yenmpaivHoe Npoeyuposanue w NApaiieivbHoe npoeyuposanue.

IlenTpasbHoe npoeuupoBaHue. Jns TOro 4to0bl MOTYYHTH MPOEKIHIO
HEKOTOPOTrO TpeaMeTa Ha IIIOCKOCTH, Hy)XHa IIOCKOCTh W MCTOYHHK CBETA.
Ha geprexe 12.1, a u3o0paxeHna TpeyroibHas KOpPOOKa, uepe3 BEPIIHHEI
KOTOPOr0 mpoxoasT jyud. [lagas Ha MOBEPXHOCTH CTONA, Jy4d CBETa CO3-
Nal0T TE€Hb KOPOOKH. 31€Ch MMEIOTCS: MpeAMeT — KOpoOKa; MIOCKOCTh — IMO-
BEPXHOCTh CTOJIa, MCTOYHHK CBETA — JIaMMa, TeHb, MaJaioInas OT KOPOOKH,
— TPOEKIHS.

3amMeHHM Temepb kKopoOKy TpeyronbHOU ¢urypoir ABC, mOBEpXHOCTH CTONA
— IJIOCKOCTBIO H, MCTOYHHK CBETa — TOYKOW S W MPOBEIEM BCIOMOTATENbHbIE
npsiMble 4yepe3 Touku TpeyronbHuka ABC. BcmomorarenbHbie mpsMble, mepece-
Kasch ¢ MIOCKOCTBIO H, mamyT mpoekuuto Tpeyrombauka ABC (uept. 12.1, 0).

3neck S Oymer nentpom npoenuposanust, ABC — npeamerom, A'B'C' — mpo-
eknuer, H — mnockocteio mpoekiun, SA', SB', SC' — nydamu mpoennupoBaHUS.
Takoéi BHA MPOEHUPOBAHUS HA3BIBACTCSA YEHMPATbHBIM NPOCYUPOBAHUEM.

Ha geprexax Touku mpeamera 0003HAYAIOTCS MPOMUCHBIME OyKBaMH, TOYKA
MPOCKIMA — TEMH ke OyKBaMH, HO CO IITPUXAMH.

IMapannensHoe npoeunpoBanue. Ecnu 3a uctounuk ceera npuHsTh COTHIE
win JIyHy, MOKHO MONYYHTh TPEACTABICHHE O MapajIebHOM MPOEIHPOBAHUH.
OTO CBS3aHO C T€M, YTO MCTOYHMK CBETA HAXOAWTCS HA OECKOHEYHOCTH, MO-
3TOMY JIYYd OT HUX CUHTAIOTCS MapaielbHBIMA.

[lapannenbHOe TPOEHHEPOBAHKE, B CBOKO OYepeib, OBIBAET ABYX BHIOB. KO-
COY20lIbHOE Npoeyuposanie u NpamoyeoivHoe Npoeyuposanie.

[Ipoemupyromud ay4 § TMagaeT Ha IIOCKOCTH TMPOEKIHH H mox ocTpeIM
yrioM. Ecnm mapamnensHO nmyum s depe3 BepimuHB Gurypsl ABC mpoBecTH
BCIIOMOTATEJNIbHBIE JIYYH, TO ITH JIy4H, MePecekasich ¢ MIOCKOCTHIO H, 00pasyoT
kocoyronbayto npoeknuto A'B'C' duryper ABC (uept.12.2, a).
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Ecnu mpoenupyiomuit 1y4 § mepneHInKyIIpeH MIOCKOCTH MPoeKuuid H, To
MONYYUTCs TpsMoyronbHas mpoeknus (dept. 12.2, 0). 3xecs ABC — mpenmer, s
— HampaBieHue mpoenupoBanust, H — miockocTs npoekimit, A'B'C' — mpoekuus
npeamera Ha miockoctu H; AA', BB', CC', — mpoeumpyromue Iydu.

[IpsiMmoyTronbHas MPOEKIHUs HA3BIBACTCS TAKKe OPTOTOHANBHOH (HA TPevecKoM
0pmo — MPaBUIBHBIH, 2onuoc — yron). CpaBHEM LEHTPAIbHOE M MapajieNbHOe
(KOCOYTOMbHOE W MPSIMOYTOIbHOE) MpoenupoBanus. [Ipu HMeHTpanTbHOM MPOEIH-
pOBaHWH MPOEKUHUs TpeameTa Oombire camoro mpeamera. ClegoBaTenbHO, MO
IEHTPATbHON MPOEKIUH TPYAHO COCTABUTH MPEACTABIEHHE 00 HCTHHHBIX pas-
Mepax 3TOTo mpeameTra. B kocoyrompHOM
MPOEKIHU HCKAKAOTCA YINIBI MPEAMeTa.
N mpu TakoM TMpOeUHPOBAHMH MOJYYUTh
MPaBUIbHOE TPEICTABIECHHE O MpPEAMeTe
M0 YepPTEXY 3aTPyAHHUTEIBHO. R2 Q>

[Ipn mpsIMOYTOJIBHOM MPOELHPOBAHHUH
MPeAMET W ero TMPOEKIHS PABHBI. 3HAYHT, 48
TSI HA UEPTEX AETANd, MOKHO TONYYHTh
TOJTHOE MPEJCTABIEHAE O €€ KOHCTPYKIIHH.
CeeneHus 0 MPABUIBHOCTH M COOTBETCTBUH
YepTeXa OPUTHHATY MOXHO MOTYyYHTh IO
yeprexky 12.3. B 0CHOBHOM, UepTEeXH BHI-
TONHSIOTCSA B MPAMOYTONBHOM TPOECKIUH,
TaK Kak JFOOBIE YepPTEeKH, TIaBHBIM 00pa-
30M, OCHOBAHHI HA MPSMOYTONBEHOM MpPO-
enupoBannd. BmecTto TepmmHa “mpsAmMoO-
YTOJBHOE TapaieTbHOE MPOCIHPOBAHME™ 90
9aCcTO TOBOPAT MPOCTO “TIPOELHPOBAHHE". 114
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Yeptéx 12.3.
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1. Kakue cymecTByIOT BUIBI MPOESLUPOBAHMUS?
2. Kakoe mpoeunpoBaHue Ha3bIBAETCS LEHTPANbHBIM, @ KaKoe MapasiebHbiM?
3. Uto Takoe mpoekuus?

B TeTpagu MO YCPUCHUIO HAYCPTUTE BUABI IMPOCUMUPOBAHUA.

O KakOM TpOC€HUPOBAHMU HAET pE€Yb, €CJIK NPOCHUPYHOLWUE JIYUYU HCXOHAAT U3
OOHOr0 MCTOYHHKA?
A. Tlapannensroe. B. Ilentpanshoe. C. Axconomerpuueckoe. D. Kocoe.

§ 13. OPINUE CBEJAEHUA Ob OKTAHTE M DIIOPE

Oxrtant u 3m0p. [nsg TOoro 4to0OBI MOMYYHTh TOYHOE MPEICTABICHHE O
TIOJIOKEHUH TeNa B MPOCTPAHCTBE, MPOCTPAHCTBO Pa30MBAIOT HA BOCEMb 4ACTEH
B3aMMHO TEPHEHAUKYIIPHBIME MIOCKOCTAME mpoekuudd H, V' u W. Kaxpas u3
00pa3oBaHHBIX YacTed HaswvBaeTCs okmanmom (okma — rped. Bocems). [lmockoc-
i npoekuuit H, V' w W Takxke Ha3BIBAIOT COKpAIIEHHO cucTeMod H, V u W.

T'opuzonmanvnas mnockocts H (uept. 13.1, a). Eit nepnenpukynspraa ¢pon-
manvuas mnockocts Vo (weptr. 13.1, 0). [Inockoctam H u V' meprneHaukyispHa
TPeThs IIOCKOCTH WV, HazbiBaemas npoguiavnoti (dept. 13.1, 6). Tr mWIockocTH
pa30MBAOT MPOCTPAHCTBO HA § OKTAHTOB.

[Ipsmas nuHES, MO KOTOPOU NEPECEKAITCS TOPH3OHTANbHAS IIOCKOCTh H
1 (QpOHTANbHAS IIIOCKOCTH )/, Ha3elBaeTCsA ocvio adcyucc x. Ilpsamas, mo xoro-
poit mepecekarorcs miockoctd H u W, HaswBaercs ocelo opounam y. Ilpsmas,
0 KOTOPOH TepeceKaroTcst MIOCKoCcTH J u W, HasbIBaeTcs ocvio anniukam Z.
Touka mepeceuenus oceit X, y, z oboznauaercs Oyksoi (. Ox, 0y, Oz — koop-
ounamnuvie ocu. Touka O Ha3BIBACTCS HAYAIOM KOOPOUHAM.

OcraBnsis MIOCKOCTh / HEMOABMKHOW, BPAIAIOT IMIOCKOCTh /1 BOKpYT
OCH X TI0 4acOBOH CTpenke, T. €. coBMemas ee ¢ miockoctbio /. [lmockocts
W BpamarT BOKPYT OCH z TPOTHB YAaCOBOM CTPENKH, TakkKe COBMEMAs €€ C
mnockocteio V' (uept. 13.2, a). Takum o0Opazom, BCe TPH MIOCKOCTH MPOEKIHH
OKa3BIBAIOTCS COBMELICHHBIMU C (DPOHTANBHOM IIOCKOCTBIO V, 00pasys sniop.
OT0 (panIy3cKkoe CIOBO B MEPEBOAE O3HAUAET Hiockuil yepméoc. IIpuHATO
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n300paxars 3MIOp, HE YKa3bIBas IPAHHI] MIOCKOCTeH mpoeknui (uept. 13.2, 0).

IlpoeunpoBaHue TOYKH HA OAHY, ABe, TPU MJOCKOCTH MPOEKUU.
Ecnum omyctaTh W3 TOYKH A B NMPOCTPAaHCTBE MEPHEHIHWKYJISIP HA TOPH3O0H-
TalbHYIO MIOCKOCTH H, TO B pe3ynbrare monyuuM mnpoeknuio A' Toukn A
Ha miockocte H (uept. 13.3, a). Omyckas u3 TOYkH A TEPHEHIUKYJIIpP HA
gporTaNBHYO TWIOCKOCTE V, momyunMm mpoeknuo 4’ toukm 4 (uept. 13.3, 0).
JobaBum k mmockoctsM H u V' mpodunpryro mrockocts W. Omyckas mep-
MEeHAUKYISIP U3 TOukH A Ha IWIOCKOCTh W/ momydnmm Tpethro mpoekunto 4"
touku A, (uept. 13.3, 6). Jlna ompenenenus mpoekuuu A" Ha V' 0T mpoekiuu
A' mpoBomMM NWHUIO MEepPHEHIHKYIIPHYIO oc (Ox W HaxoguMm Ax, a OT Hee
MPOBOJMM MEPIEHANKYIAPHYIO JTHHAID OT TOUKH AX IO TEpeceueHus C JIMHUEH
nepneHauKynspHoi k V' ot Touku A 1 0003Haunm ee kak A'. Jlng ompenenenus
A"" ma W nposoxum nepnenpukynsipaue nguauu oT A" k Oy u ot A" k Oz
Ot touex Ay m Az mpoBomuM mnepmneHauKymspHble nuHUE K Oy u Oz 10 HX
nepeceuenus. Ha smrope oce Oy pazaBamBaetcs, coxpanss paBeHcTBO (Oy=0y).

A’ wazeBaercs eopuzonmanvroii npoexyuei tTouku A, A" — pponmanvnoi
npoexyueii, a A" — npogunvnoi npoexyueii Touku A. A4’ AA", AA"" — npoe-
[UPYIOLIKE JTYYH.

Ha smrope, e Bce MIOCKOCTH MPOEKIME COBMEIIEHBI (4epT. 13.2, 6), nuHuH
A'A" L x, A"A"" L z, A'A"" L y wazwBatores aunuamu céazu (deptr. 13.3, 2).
Teneps BMecTo croBa 3mop OyZeM TOBOPUTH TIIOCKHH YEPTEXK.
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1. Yro HaspiBaeTCs OKTaHTOM?

2. Kak ctpoutcs oxrant?

3. YUrto HasbIBaeTCs JMIOPOM M Kak OH oOpasyercs?

4. Kak HaspiBaeTcs mpsMas, 0 KOTOpOIl mepecekaroTcs miockoctd H u V,
mnockoctd H u W, mnockoctu V u W?

M3 Tpex kapTOHHBIX KBampaToB co ctopoHamu 200x200 mMm mocTpoiite Mopenb

TIEPBOTO OKTAHTAa MPOEKLMOHHOTO ammapara. O003HaYbTe OCH KOOPAMHAT X, ) H
z u Hayano koopxauHat (. Hammmure mmockoctu H, V u W.

UYro Takoe smiop?
A. TInockocts H. B. Ilnockocts V.
C. Hnockocts W. . Ilnockuil geprex.

§ 14. IPOEKIUU MPAMON JMHUMN

Kaxmoe m3menwe coctaBneHO W3 reoMerpudeckux uryp. [eomerprueckas
urypa cTpoOHTCS M3 MPSIMBIX W KPUBBIX JTuHUH. Yepe3 moOble JBE TOYKH
MPOXOAUT €IWHCTBEHHAs TpsMas JuHHSA. YacTe MPSIMOH, OTpaHWUEHHAS ABYMs
TOYKAMH, HA3bIBAETCS OMPE3KOM NPAMOU JUHUU.

[IpsiMas THHUS B CHCTEME IMIOCKOCTEH MPOEKIHH MOXeT OBITh mapa-
JETBHOM INIOCKOCTH IPOEKUMH, NEPHEHIUKYIAPHOM €M MM pacmojararbes IO
OTHOIIEHHIO K TUIOCKOCTSM TPOH3BOIBHBIM 00pa3oM.

Ecnu npsmas TuHES TePHeHANKYIIPHA IIOCKOCTH MPOEKIHH, TO OHA Ha3bI-
BaeTcs npoeyupyioweti (npsamoir). Hanpamep, npsmas AB | H—eopusonmanvto
npoeyupylowas (aept. 14. 1, a), npamas CD LV —gponmansno npoeyupylowas
(wept. 14.1, 0), mpamas EF L W—npogursno npoeyupyiowas (aept. 14.1, 6).
[Ipoeknus mpoeunpyromeid Ha OTHOMMEHHYK IMIOCKOCTh OYIeT TOYKOM, IPO-
eKIUS €€ OTpPe3Ka Ha OCTaBIIMECS MIOCKOCTH—OTPE30K B HATypPAlbHYIO JJIHHY
(14.1, a, 0, 6). Ha geptexe 14.1, ¢ mpuBeneHB MPOSHUPYIOIMIHE MPSIMBIE.

Ecnu mpsmas mapanienbHa TONBKO OJHOW M3 TJIOCKOCTEH MPOEKIMH, MPOo-
eKIMs €€ OTpe3Ka Ha 3Ty IIOCKOCTb NPOELUPYETCSs B HATYypPaNbHYIO ATHHY,
Ha OCTABIIMECS IUIOCKOCTH OHA MPOEMUPYETCs yKOpoueHHOH (dept. 14.2, a, 0,
¢). Ecnmm mpsimas mapannenbHA IIIOCKOCTH TPOEKIWH, OHA HOCHUT €€ WMS, T.
e. AB||H — eopusonmans (ueptr. 14.2, a), AB||V — ¢ponmane (wept. 14.2, 0),
AB||W — npopunvnas npamas (aept. 14.2, 6).

Ecnn npsmas He mapanienbHa HEU OJHOM M3 MIIOCKOCTEM MPOEKLHWH, OHA
HA3BIBACTCS npAMoll 00ue2o nonoxcenus. Ha geprexe 14.3 m300paxeHsl mpoek-
UK TPSMOH obmiero monoxkenus AB Ha mnockoctu H, V u W. Jlnuna orpeska
Ha TPOEKNIUSIX MEHbIIE HATYPANbHOW BETHUUHBL

3anomnume! Ecnu npamas asnsemcs npoeyupyiouyeil, 00Ha u3 ee npo-
eKyuil—mouka, eciu OHA NApaLleNbHd 0OHOU U3 WIOCKOCMel NpOoeKkyuil—oHa
npoeyupyemcsi Ha Hee 6 HAMYPAIbHYIO ONUHY; eClu Npamas 6 o0ujem nonoxce-
HUU—OHA Npoeyupyemcs YKopo4eHHOI.
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1. Kax HasbiBaeTCs 4acTh NMpsSMOM, OrpaHUYEHHAs OBYMS TOUKAMH?

2. Kax yeprurcs npsmas JUHUA?

3. Kak HaspiBaercs mpsmas, neprneHaukyispHas H? Ilepnennukynspras V wnu
W? Tapannensnas H? [lapannensuas V wau W?

4. B xakom Buzme mpoeuupyercs npsmas, nepnenaukyispHas H? Ilepnennn-
KyJspHas K V wim k W?

1. octpoiite 3mrop npsimoit AB obuero monoxenus (uept. 14.3) mpu momomu

YUHUTEIS.
2. Ilpoananusupyiite, U3 KakuX MPSMbIX COCTABJIEH YeThpexyroibHuk ABCD

Ha ueprexe 14.4.

Kak Oymer HasbiBatbcsl mpsMas, MepHeHAUKyJspHas miockoctu H?
A. Topusonrans, B. ®ponrans,
C. Topuzonransro npoeuupytomas. D. Ipodunshas.
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Yepréx 14.3. Yepréx 14.4.

§ 15. KOHTPO/IbHAA PABOTA

§ 16. IPOEKIUHN INNIOCKHUX OUI'YP

Ha ueprexe 16.1 mocrpoeHo mpoennpoBanue npsmoyroibauka ABCD Ha
miockocts H. Ha geprexax 16.2 m 16.3 mpencraBieHo mpoenupoBaHHE TIps-
moyronbauka ABCD Ha mnockocti V u W. [lo3nakomumes ¢ Tem, kak Qurypy
ABCD mpoenupytor Ha H, morom Ha V, 3arem Ha W.

1. IpoeuupoBanue mnockout urypst ABCD wa H. Ecmm ¢durypa ABCD
napamnensHa H (deprex 16.1, a), oHa mpoemupyercs B paBHYI edl Qurypy.
Tax xak ABCD||H, u3 Touex omyckaem MepHeHIUKYJIApHbIe mpsMble HA H 10
nepeceuenus ¢ 3toi mrockocTeio. Coenuusem touku A', B', C' u D'

2. U3 touek A, B, C w D mpoBOANM TIEPIEHIUKYIAPHI A0 TIEPECEUSHHs C
V. llpoBomum B mmockocte H u3 touek A', B', C' mw D' mepneHIuKyIsIpsl 10
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NEpPECeUeHHUs ¢ OChI0 X. V3 momyuyeHHBIX TOYEK MPOBOAMM B IIIOCKOCTU
BEPTUKAJIbHBIE JTMHUU O TIEPECEUYEHUs C MepHeHAUKyaIpamu u3 Touek ABCD.
[Tomyuaem ©Ha V' ¢pouramsusie mpoekuuu A", B", C'", D' B BuUme oTpeska
npamon (uept. 16.1, a).

3. Ananormuno ABCD crpoum monobusie purypet ABEF w ADKE wa H, V
u W (uepr. 162, a 163, a).

4. Jmopel mIockux GHUryp mokasaHsl Ha yeptexkax 16.1, 6, 16.2, 6, 16.3, 6.
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Ha geprexe 16.4, 6, 6, 2 T03TaNHO MOCTPOEHA MPOEKIHS TIIOCKOH (UTYPHL,
NPEJICTABIECHHON Ha yeprexe 10.4, a.

Ecnu mnockas ¢urypa mapamiensHa, MIOCKOCTh [, TO €€ Ha3bIBAIOT TOPHU-
30HTaNnbHOU, K V' — dponTansHod, k W — mpodunbHOM.

1. Kak HasbiBaetcst miockas ¢urypa mapamiensHas k H, k V, va W?

2. B kakoM BuIe mpoeuupyeTcs MIOCKas (urypa mepreHaukyJspHas k H, K
V, x W?

HauepTute B paboueil TeTpagn uepTexu pasiudyHbIX QUIyp, MOJOOHBIX TETPAMIKE
U YTOJbHUKY B mpoekuusix Ha H, V, W

Kak HaseiBaeTcs mmockas ¢urypa (MIIOCKOCTb), mapajienbHas miockocta H?
A. Tlpodunsras. B. Topusontanshas. C. ®ponranshas. D. HaknouHas.

§ 17. IPOEIUPOBAHUE MOJAEJN HA OAHY,
JABE U TPU B3AUMHO HEPIEHAUKYJISAPHBIE
IIJIOCKOCTH

JleTanu MPOCTOH KOHCTPYKIUH MOXKHO MPOENHPOBATH HA OJHY ILIOCKOCTb.
Hanmpuwmep, mpoenupoBanue netany Ha MIOCKOCTb /1 mokasano Ha yeprexe 17.1,
a. Tak xak oHa mapamnenbHa TIOCKOCTH H, ee TommuHa He BuAHA. Llmnuu-
JPUYECKOe OTBEPCTHE B HEH W €€ MPOEKUHs H300paxaroTcs oamHakoBo. Ecmu
IPHUBECTH MIOCKOCTh H BO (hPOHTAIBHOE IOJOKEHUE, YepPTek OyHeT BBEIIISIETH
kak 17.1, 6. Ecnm ykasars TONIUHY AETaNd S5, TO MOXHO OyIZET COCTaBHThH O
Hed JOCTAaTOYHO TMONHOE MPEICTaBIECHHE.

IlocTpoeHne u300pakeHHii HA ABYX B3aUMHO MePNEHAUKYJSIPHBIX MJI0-
ckocTsix. HexoTopbie neranu, HECMOTPS HA MPOCTOTY MX KOHCTPYKIWH, TPEOYIOT
NPOEHHUPOBAHUS HA JBE MIOCKOCTH. Hampumep, ecnmu paccMoTpeTh mapanne-
JIeTNUIe]], TPEYTONbHYIO MPU3My M OWIHHAP (4epT. 17,2, a), MBI YBHIHM, 4YTO
MPOENUPOBAHAE BCEX ATUX TENT HA IJIOCKOCTh [ MPUBOXUT K OTHOW M TOU Ke
¢urype — mpsmoyroneHUKY. Pasnnume Mexay HAMH MOXHO OOHAPYXHUTh, TONBKO

@30 040
0 @30
b 5]
40
S5
a = o
Yeptéx 17.1.
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€CITH CIPOEHUPOBATh WX HA INOCKOCTh V. OIHAKO TPH NPOEHUPOBAHUH Iapal-
JNeJenunesa Ha OAHY IUIOCKOCTh JOCTAaTOYHO yKa3aTb €ro TonmuHy (uepr. 17.
2, 2). Touno Taxke K MPOEKIWH LMUIKHAPA HA TIOCKOCTH HOCTATOYHO HOOABHTH
ycinoBHOe 0003Ha4eHue auamerpa nwimnapa (dept. 17. 2, 6). Ho ansa Tpeyroms-
HOU TIPH3MBI PACHONOXKEHHE YIIOB MOKHO ONPENENHTD, €CIIH MPOEHUPOBATh €IIe
Ha OIHY IUIOCKOCTH mpoekuui (uept. 17. 2, g)

%

@40

60 30

40

60

40

S5

Yepréx 17.2.

AN

KoHTyp ropu3oHTaIbHOH MPOEKIHH MO-
JeNd Ha MIOCKOCTH [ mpsSIMOYTOJNBHHUK,
(aept. 17.3, @), a Ha WIOCKOCTh V mpoenu-
pyercst B cBOM (hpoHTANBHBEIH KOHTYp. Ecmu
MOCJie TOPU30HTANBHOTO MPOEIHPOBAHUS
MOJIENT TOBEPHYTHh ILIOCKOCTH H BOKPYT
X JI0 COBHmAJEHHS C (POHTATBHOH ILIOCKO- -
CTBIO, TONYYHUTCS MIOCKHH YEPTEXK, T.€.
smop (wepr. 17.3, 6). Jluanu, coenmusro-

IHe TTPOEKIUH, | JIMHAHN, OTPAHHIABAIOLIIE
IUIOCKOCTH, MO CTAaHIAPTy HE OyAyT MOKa-
3aubl (4ept. 17.3, 6). [Ipeamonaraercs, uTo
IPH BEIYCPUMBAHUHM YEPTEXKA OTH JIHHUH
nmetoTcs. Ho He jmomyckaercst pa3memarhb
MPOEKIHA TPOM3BONBHO (uept. 17.3, 2). . 5

Ecnn oOparute BHUMaHHE Ha Yep- Yepréx 17.3.
Tex17.3, Ha TOPU3OHTANbHOU MPOEKIHH
MMEeTCS LUIMHAPHYECKOE OTBEPCTHE, HO
TaKk KaK €ro He BHIHO HAa (DPOHTATBHOM NMPOEKIWH, HEBHIMMBIA KOHTYp IO-
Ka3aH WMTPUX0BOU nuHHeH. Ho OBIBAfOT TakWe TEXHHYECKHE JETallH, KOTOpPHIE
NPUXOIHUTCS M300paxarb B TpeX W Oonee MPOEKIHIX.

4 4
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Hexoroprie neramu TpymHO H300pa3uTh, HCXOAS W3 ABYX mpoekuwid. Ha-
IpUMeEp, MO BHEIIHEMY BUAY JeTanu Ha udeprexe 17.4, a JOCTaTOYHO CIOXHO
NpeAcTaBuTh cebe ee KoHCTpykmuioo. OpHAa U3 ABYX COCEIHHX CTEHOK oOpe-
3aHa koco. KoHTyp 3TOH CTEHKH MOXET OBITh TOYHO H300paXeH TONBKO Ha
npodunbHON MpOeKIHK. Bynydn mapamienbHeIM 3TOH TIOCKOCTH MPOEKIHH, OH
MOXeT OBITh CIPOEUPOBAH B HATYpaIbHYIO BenmnunHy. Kpome 3Toro, B3ammuoe
pacmonoxeHne OOKOBOTO W HHUKHETO OCHOBAHHMH, PACTONOKEHHBIX MOJ MPSIMbIM
YIJIOM, OTYETIHBO BHIHO HA (POHTANbHOW MpoeKmud. TpeTbs MIOCKOCTh W
MEPHIEeH/IUKYISIPHA TEPBBIM ABYM IIOCKOCTAM mpoekunit H u V (uept. 17.4, 0).

[TomecTHB neTanb B CHCTEMY, ONMpEAENsIeMyIO TpeMs IockocTsMu H V. W,
CTPOAT MPOEKUHH Ha 3TH TpH Twiockoctu (uept. 17.5, a). [loBopaumpas mio-
ckoctd H m W, ux coBMmemawT ¢ (poHTaIbHOH MmIocKocThiO (uept. 17.5, 0).
Crnenyer oOpaTuTh BHHMAHHE HA CBSI3b MEXIY TOPH30HTAIBLHOW M MPOQHUILHON
npoeknusiMi Ha smrope (deprexe). COmTacHO CTaHIAPTHBIM TPEOOBAHUSIM, THHHH
CBS3M MEXAy Mpoekiusamu omyckarorcs (uept. 17.5, 6). Takoe u300paxeHue
HA3BIBACTCSL KOMMIEKCHUIM YePMedNCOoM.
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1. Touemy Ha m3o0paxkenny peramu Ha yeptexe 17.1 psmom ¢ uncnom 30 crout
3HaK &, a psapoM ¢ uuciioM 40 ctouT 3Hak 7

[Touemy HekoTOpBIE HeTa HEOOXOMMMO N300paXaTh B IBYX MPOEKLHAX?

Kax n300pasxkarorcs Ha yepTexe HeBUIUMbIC YACTH ACTAIN

Kaxk HaspIBaeTCs MoCKoCTb mpoeximii ?

C KaKo 11eJTbt0 BBOOUTCS TIOCKOCT W7

St O D

[locrpoiite B HEOOXOMMMBIX TPOEKIMAX YEPTEX OHOM M3 AeTaNel, JAHHBIX Ha YepTexe
17.6.

Ha yepresxe 17.7 nansl uepresxu netaseit nog Homepamu /, 2, 3, 4, 5, a ux n3o0pasxeHus
0003Ha4YeHbI CTPOYHBIMU OykBamu a, 0, 6, 2, 0. Kaxmyro metanb cOmocTaBbTe ¢
COOTBETCTBYIOLINM €l YePTEKOM.
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§ 18. TEOMETPUYECKHUE TEJA U UX NPOEKIUH

Kaxpas ngeramb mOCTpOeHA M3 TEOMETPHUYECKHX TelNl, PACIOJOKEHHBIX B
HEKOTOpOM Topsake. Paccmorpum, Hampumep, OOnT, Ha KOTOPOM HE Hape3aHa
pe3nba. ['omoBka OonTa—ImIeCTHyronbHAsS MPHU3Ma, CTEPKEHb UMeeT hopmy IH-
nuaHapa, Gacka HA BEPIIMHE IUIXHAPA —YCEYEHHBIH KOHYC. MBICICHHO OTJETHB
KQOKIYI0 JeTalb OT APYTHX, PACCMOTPHM H300paXeHHe KakXIOH M3 HUX IO
oraenbHOCTH (4epT. 18.1). CTaHeT OueBHAHBIM, YTO OOJNT COCTOMT M3 TIPH3MBI,
MUIAHIPA U KOHYCA.

KoHyc lMpusma

LunuHop

Yeptéx 18.1.

['eomeTprueckue Tena BeTpeyaroTces Be3ze. Hampumep, kKupnud —3To npusma,
KapaHJall — IpH3Ma WM HWIKHAP, TPyOa—OWIHHID, MIU—IDap U T. . Takum
00pa3oM, SICHO, YTO OKPY’KAIOIIME HAC B PEANbHOCTH BEIIH COCTABICHBI H3
reOMETPUUYECKUX TEN, B3ATHIX B ONPEIETEHHOM MOPAIKE.

B umcno mpocTEIX reoMeTpUuecKUX TEN BXOIAT CIEAYIOIIHE: MPU3MHI (KYO,
napaieNenuIes), TUIHHAP, KOHyC, MHPaMUAa, Imap.

MHororpauaukn. Muozoepannuxkom Ha3bIBaeTCs TEOMETPUUECKOE TEIO,
COCTOsIIEE M3 ONMHAKOBBIX HIIM PA3IUYHBIX MHOTOYTONbHUKOB. M3 Hmx Oymyt
pPaccMOTpPEHB! TONBKO KyO, mapamienenumnesn, NMpu3Ma, THpaMUja.

[lupamupa (TeTpasnp) u ee dMeMEHTH NpeAcTaBieHbl Ha deprexe 18.2. K
uum otHocsTes S, A, B, C—sepuunvi, ABC —ocnosanue, SAB, SAC, SBC —epanu,
AS, BS, CS, AB, AC, BC—peopa.

3HAYUT, NUHHUS TepeCceueHHs rpaHedl —peOpa, TOUKM MepECEUeHHs pe-
Oep—BepIIMHBI, IIOCKAE (UTYPHI, OTPAaHHYEHHBIE pedpaMu, —PaHH.

Ky6. Ky0 Bxomut B umcno mHOrorpanaukoB. Mmeer 6 rpameit, mpexcras-
nsomux codod paBHbIe kBaaparhl. Ha dveprexe 18.3, a moka3aHbl MpPOEKIHH
kyba Ha mnockocti H, V; W. Ero Tpum m3mepeHus (IIWHA, [IHPHHA W BHICOTA)
(a) ommuakoBbl. [losToMy OH Ha uepTexke H300pa)kaeTcs C MOMOUIBIO TPeEX
kBagparos (uept. 18.3, 0).
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Ky6 cocraBinen u3 12 pebep, kaxabie YeThpe B3aWMHO MapaijielbHBIX
pebpa TepmeHIUKyNApHBI MIockocTaM H, V, W u mpoeumpyroTcs B TOUKH, a
OCTaNbHbIE MApajIeNbHBl UM K MPOCHUPYIOTCS B HATYPANbHYIO BETHUHHY.
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YepTéx 18.3.

Hapannenenunen. Ilapannenenunen taxke OTHOCHTCS K MHOTOTPaHHHKAM,
MPOEIUPYETCS HA MIOCKOCTH TPOEKIUHA B BHAE TPSIMOYTONbLHHKOB (depT.18.4).
Ho ero mapameTpsl pasmdyHbl: BHICOTA /I, MJNWHA @, IIHPHHA b.

z

Yepréx 18.4. a 0

IIpusma. Ilpusma — ozfHA M3 pa3HOBHIHOCTEH MHOTOTPaHHHUKOB. B TexHu-
YECKHUX JETANAX Yalle BCErO MCIOIb3YIOTCS MIECTHYTONBHBIE TPH3MBI, HATPUMED,
OOJITHI, TAHKH.

[IpaBunbpHas IWMECTHYTONBbHAS TPH3Ma MPOEHUPYETCS HA MIOCKOCTH [ B
BHJIE MPABUIBHOTO MIECTHYTOJNBbHUKA, HA TIOCKOCTh / mapannenbHas e rpaHb
MPOEIHUPYETCS B HATypanbHYIO BETMYMHY B BHAE MPIMOYTOJIbHHKA, YETHIPE
OCTaNbHBIX B BHJE YMEHBIIEHHBIX TPOEKIHH TMPIMOYrOJbHHKOB (uept. 18.5).
[IpoenmpoBanme MPU3MBI HAYWHAETCS C BHJA CBEPXY, T. €. C €€ TOPU30HTANbHOM
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MpoeKIuu. B Takom cnydae MoxHO OyneT m30exarTb OMHKOOK TPH MPOEHHPOBA-
HHUHU ee rpaHeidl Ha mmockoctd J u W. OcHOBaHWE TakoW MPU3MbI BIHCHIBAETCS
B OKPY)XKHOCTH IuameTpa [, T.e. BEPIIMHBI KacaloTcs ee, a pedpa UMEIOT BEICOTY
h. Tak kxak y TPU3MBI €CTh CHMMETPHYHBIE MOBEPXHOCTH, TO MPOEKUUH Ha V'
MepefHuX IPaHed COBMAAIOT ¢ mpoekumsmMu 3amuuX. [Ipoexumnm Ha W 1BYX
OOKOBBIX TpaHEH, KOTOpbIE e MepHeHAUKYIAPHBI, OyAyT COBHAAAaTh C MPOEK-
IASIMA AX TEPeTHUX M 3aJHAX pedep;, MPOeKNWH MEPeJHUX H 3aJHAX TpaHei
coBmazarot (uept. 18.5, a, 0).

z

N

D
a 0

YepTéx 18.5.

1. Kakoe reomerpuueckoe Teno Ha3bIBAETCS MHOTOrPAaHHUKOM?

2. K xakomy BHIy MHOrorpaHHHKOB mpuHamnexut ky0? [lepeunciure ero smeMeHTHI.
3. Ckonbko BepuinH y ky0a?

4. Kak emre MOXHO Ha3BaTh Ky0?

1. B paboueil TeTpamu HauepTUTE CHA4aja OAHY MPOEKIUI0 Kyba ¢ pasMepamu
50x50x50 MM Ha H, 3arem mpoekuuu Ha H u V, 3ateM npoekuuu Ha H,
Va W.

2. Hauepture B pabouyio TeTpagb pa3iuyHble BUABI MPOEKIUH Mapasuiesenumnena
U npusMbl Ha H, V un

3. IlepeuepTute OT pyku HarisaHble n3oOpaxenus kyba (uept. 18.3, a) u ma-
pamnenenunena (uept. 18.4, a).

Kak Ha3piBaeTCsi reOMETPUYECKOE TEJIO, COCTABJIEHHOE M3 WIECTH OJMHAKOBBIX
kBagpatoB? A. Ilpusma. B. Terpasnp. C. Ky6. D. Ilapannenenumnen.

§ 19. PA3BBEPTKA INOBEPXHOCTH U
KOHCTPYUPOBAHUME MOJAEJU MHOI'OI'PAHHUKA

Jlng  1mepeBO3KH pa3IMYHBIX TOBAPOB HCIOIB3YIOTCS KOPOOKH CKOHCTPYH-
pOBaHHbBIE M3 JHCTOBOTO MaTepHana, IIOTHOW Oymaru (kapToHa), 'kene3a W U3
npyrux. [Ipexe yeM H3roTaBIMBaTh KOPOOKH, HEOOXOAUMO BHIMOIHHTL YEPTEXKH
MX Pa3BepPTOK Ha MIOCKOCTH. KopoOkH coOMparoTcs CmocoOOM CKiaabIBaHHUS,
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pe3aHus, CKIEHBAHHS, MasHHA. [emepb HAYYHMCS BBHIIONHSTH HA IIOCKOCTH
YEPTEXH PA3BEPTOK U KOHCTPYHPOBATH MOJEITH MHOTOTPAHHHKOB.

Ky6. W3BecTHO, 4TO Ky0 COCTOMT M3 OJMHAKOBBIX PaBHBIX NIECTH KBaJpa-
T0B. UTOOBI HAuepPTHTH pa3BepTKy Ky0a HA TIOCKOCTH, BBIMONHAM B OAWH PSJ
YeThIpe KBaJpaTa CO CTOPOHOH @ W K OJHOMY H3 KBAJPATOB CBEPXy H CHHU3Y
nobasum kBajparsl (4ept.19.1, a).

Yto0sl cobpars MOzENb Ky0a, BEIPEKEM PA3BEPTKY, OCTABIISAS MPUITYCKH IS
ckienBanus. 110 TOHKUM IITPUXITYHKTHPHBIM JTHHHSIM TPOBEAEM TYIBIM KOHI[OM
HOXa WM HOXHAIAMH, YTOOBI peOpa monydniuch poBHBIME. CKIAJbIBaeM MO-
menb kyOa @ cknemBaeM mpumyckd (uept. 19.1, 0).

Pa3BepTka mapajuienenunega U npu3Mbl. Pa3BepTKH BBITIOTHSIIOTCS Kak
ky0 (uept. 19.2, a, 0). YueHWKaM OpeaIaraeTcs caMOCTOATETBHO BBIMONHHTB
pasBepTKH M COOparh WX MOJEIH.

Yepréx 19.1. a 0

a YepTtéx 19.2.

6 AN

1. Kax xoHCTpyHpyeTcss MOmeNb MHOTOIPAHHUKA?
2. Kakum crmocoOom BBIMONHSAIOTCS Pa3BEPTKH MHOTOTPAHHUKOB?

CKOHCTPYHpYITE CaMOCTOSTENBHO MOJENb TPEXTPAHHOM MPU3MBI TPOU3BOJIBLHOTO
pasmepa.

Kax HasbiBaeTCs MHOTOTPAHHUK, MOXOKHMH Ha CIUYEYHYHO KOPOOKy?
A. Ky6. B. Tlpusma. C. Ilapannenenunen. D. Tlupamuna.
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§ 20. IPOEKIIUN NUJIUHAPA, KOHYCA, HIAPA
N ITMPAMU/BI

[ToBepXHOCTH UHIHHAPA, KOHYca, chephl MONydalOTCs B pe3ynbrare Bpa-
IEHUsT HEKOTOPOH MIOCKOH (UTYpBI BOKPYT HEMOABMKHOW OCH, KaK MOKA3aHO
Ha ueprexe 20.1.

[Ipsimbie, oOpasyrolnie MPOCTPAHCTBEHHYIO (GUTYPY HUIHHIPA MK KOHYCA,
HAa3BIBAIOTCS X 00paszyiowumu, 1 chepsl TpOu3BOAAIIas KpuBas (OKPYKHOCTh
WM TONYOKPYXXHOCTB) HA3BIBAETCS MePUOUAHOM.

Munuuap. B TexHuke UUMUHAP SABISETCS OJHOHM M3 OCHOBHBIX JeTaleH.
Jlroboe BpamarenbHOE IBHKEHHE OCYINECTBISAETCS C MOMOIIBIO MHUIHHAPA.
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YepTéx 20.3.

Ecnu uunungp pacmonoxeH Tak, kak Ha ueptexe 20.2, a, TO €ro ropu3oH-
TalbHas MPOEKIHS —OKPYKHOCTh, TIPOEKIHA HA J 1 W HMEIT BHI MPSMOYTONb-
HUKOB. Ecnu munuHagp pacmonoxkeH Tak, kak Ha ueptexe 20.3, a, ero mpoexuus
Ha V' —OKpyXHOCTb, Mpoekuud HA H u W uMeT BHA MPSMOYTONbHEKOB. Ecmu
MWIHHAP TEpHeHIuKyIspeH W, To ero mpodunbHas MPOEKIHA —OKPYKHOCTB,
npoekuud HAa [ w J WMeT BUA TMPSAMOYTOJBHHKOB. BO BCEX MONTOXKEHHIX
IUTAHID MMEET 1Ba M3MEPEHHs — JuaMeTp OCHOBaHHS d W BBICOTY /.

Konyc. Kax w nmnuHIp, KOHYC HAXOJUT MHOTOYHCIEHHBIE MPHUMEHEHHS B
TexHuke. Eciu BepuMHA KOHyca Cpe3aHa MapajieibHO OCHOBAaHMIO, OH Ha3bl-
BAETCA YCeYeHHbIM KOHYcoM. EcCnM KOHYC pacmojioKeH B MEPBOM OKTAHTE TakK,
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Kak mokazaHo Ha ueprexe 20.4, a, OH TMpoemupyeTrcs Ha MIOCKOCTh [ Kak
OKPYXXHOCTb, @ Ha IIOCKOCTH J 1 W —xak tpeyronbHuk. KoHyc, kak u TAIAHID,
MMEET 1Ba U3MEPEHHS — IHAMETP OCHOBAHHSA d W BBHICOTY /.

Ilap (cdepa). [Ipumensercs B TexHuke B moammnHukax kauenus. Chepa
KaK MOBEPXHOCTb BPAILEHHUs OKPYKHOCTH BOKPYT €€ JHaMeTpa Ha BCE MIOCKOCTH
MPOEKUHH MPOEUUPYETCS KaKk OKPYXKHOCTH OJHOTO M TOTO € Juamerpa (depr.
20.5, a). Cdepa sBiseTcss MOBEPXHOCTBIO IIapa, MOITOMY K HX €IHHCTBEHHOMY
u3Mepenuro podasngercs cnoso “Cepepa”. Hampumep, cdepa Ha ueprexe 20.5,
0 obo3nauaercs kak “Ceepa @40

YceuenHblii koHyc. Konyc umeer Tpu usmepenus:: D —OonbIIon guamerp,
d—wmanbit 1uameTp U h—Beicota. Ha MIOCKOCTB, K KOTOPOH MepreHIuKyIIpHA
0Cbh KOHYCa, OH MPOEMUPYETCS B BUJAE ABYX OKPYXKHOCTEH: MaJoOd W OONBIION;
Ha 7ABe ocTraBmuecs —kak tpamemus (uept. 20.6, a). Ho ecnm mpomomxuTh
OOKOBBIE CTOPOHBI TPAIEIHMHU, MEPECEKAOTCS B OJHOM TOUKe S Ha OCH KOHYycCa
(zept. 20.6, 0).

Ecnu ncrnonp30Bath MPUHSTHIE B YePUYEHHH YCIOBHBIE 0003HAUYEHHS, TO KOHYC,
KaK ¥ IUIHHADP, MOXHO CIPOENMPOBATh HA OAHY ILIOCKOCTH (uept. 20.7).

Mupamupa. [lupamuga: TpeyronbHas, YeTHIPEXYTodbHAs, MATHYTOJIbHAL,
IECTUYTONbHASA, BXOAUT B YMCJIO NPABUIBHBIX MHOTOTDAaHHUKOB, €CIH B €€
OCHOBAHUH MPABUIIBHBIM MHOTOYTOJbHUK.

[IpaBunbHas 4eTHIPEXYTONbHAS NUPAMHU/IA, PACIONOKEHHAS B TIEPBOM OKTaH-
Te, kak Ha uyeprexe 20.8, mpoemupyercs Ha [ Kak KBajgpar, a Ha OCTAJbHBIE
MIOCKOCTH —KaK TpeyroibHuk. Touka S—eepuiuna mupamunsl. JIWHWH, COIH-

‘ ‘ d
<
Copepa 40
‘ I D
a 0 a 0
YepTtéx 20.5. YepTtéx 20.6.
& & S S
24
Yeptéx 20.7. @20 020
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HSIOIIAE BEPIIMHY S C BEpPIIMHAMA KBaJpaTa, JIEKAero B OCHOBAHWH MHpa-
MHAJIBL, — €€ peOpa, THATOHATH KBAJpara—HX TOPH3OHTANBHbBIE MPOEKIHH, pedpa
NUPAMUIBl OTPAHUUYUBAIOT €€ 2PAHl.

Kak crpourcs mumunap? A konyc u map?

Kakue snementsl ectb y tmnunapa? Y konyca? Y mapa?
CxopKO M3MEpeHuil MMeeT yCeueHHBIH KOHyC?

Kakne mpaBuibHbIe mUpamumsl Bl 3HaeTe?

Kakune anemeHTHl ecTb y mupamuzs?

SN =

HaqepTHTe MPOCKIUHN KaXa0ro M3 reoMEeTpUUYCCKUX TEJI OT PYKU B TETpaau
HJId YepPUCHUA.

Kak HasbiBaeTcs reoMeTpuueckoe Teslo, KOTOPOe MPOELUPYeTCcs Ha IIOCKOCTh
H B BUme HBYX KOHLEHTpUYECKMX (Maysoil u OOJBIION) OKPYXHOCTEH, a Ha
mwiockoctu ¥V u W — B Buge Tpameunu’?

A. Humuapp.  B. Yceuennsiii konyc. D. IMupammma. C. Cdoepa.

§ 21. PA3SBEPTKA TOBEPXHOCTEIl BPAIEHUA U
KOHCTPYUPOBAHUE MOJEJIN

JIns TpaHCIOPTUPOBKU JKMAKOCTH, BBITSIKKH JbIMAa B OCHOBHOM HCIIONb3Y-
10TC munuHApHYeckue TpyObl. [lpu oOecreueHnr BpalmaTeNnbHBIX ABHXKEHHH B
TEXHUKE TaKXKe NPUMEHAITCA LUIMHAPUYECKHE BaNbl, KOJNECA, BTYIKHA U T.J.
[Ipu pa3BepTke MOBEPXHOCTH LUIHHAPA UCIONB3YIOTCA pasmepsl d, ¢ (1/12 mnu-
HbI OKPY)XHOCTH OcHOBaHus) u h (uept. 20.2, 6). Bricota pa3BépTku OOKOBOM
TIOBEPXHOCTH LWIMHIPA PaBHA /, a JUTHHA OMpEIENseTcs ypaBHEHHEM
nd (n=3,14) wnu nytém orknagsBanus 12 pa3 BemwumHbl /. K pazseprke Go-
KOBOH MOBEPXHOCTH C JBYX CTOPOH NIPHYEPUMBAIOTCS KACATEIbHBIE OKPYKHOCTH
nuamerpom d. Ilepen xoHCTpyHpoBaHHEM MOAENH kK OOKOBOM TMOBEPXHOCTH IH-
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NUHApPA C BYX CTOPOH MPHOABNAETCS y3Kas TMONOCKA M pa3pes3aercs, Kak 3yObs
IANBL, a 3aTeéM CruOaeTcs B OfHY CTOpOoHY. K BEICOTE C OXHOM CTOPOHBI Tak
ke TPUUYEePIHBACTCS y3Kas IMOJOCKa, HO OHAa He crubaercs. CkIewB 3Ty y3KyIHO
MONIOCY € APYrO# CTOPOHOM, MONMY4YMM KapKac HUIUHApPA B BHIE TPYOBI. 3aTeM
npuKIernBaeM 00a OCHOBaHHS (Kpyrd) Ha 3yObsl pa3BepTKH OOKOBOH MOBEPX-
HOCTH LHUIHHJApA.

[Ipu pa3BepTke OOKOBOW MOBEPXHOCTH KOHYCA HCIOIB3YIOTCS AHAMETDP OC-
HoBaHui d, ¢ U pagmyc R (nnmuHa oOpasyrome#t komyca) (uept. 20.4, 0). Bu-
OupaeTcs MeCTO TOYKH S M M3 Hee PaguycoM R UYepTHTCS Iyra OKPY)KHOCTH.
d-180°

R
12 pa3 pasmep ¢ (uept. 21.2). Ha pazBeprky xoHyca po0aBiseTcss y3kas moiuoca,
KaK Ha pa3BepTKe LWIMHApPA, AT CKIEHBAHUS KOHyCa B BHJE BOPOHKH. 3aTeM
Ha 3yObs Pa3BEPTKH KOHyCa KPEMHTCS OCHOBAHHE KOHYCA.

PazBepTka OOKOBOW TOBEPXHOCTH MHPAMHUJIBI W3 CEMEHCTBA MHOTOTDAHHH-
KOB BBINONHAETCS Kak koHyc. Ecnm nana mupamupa, xak Ha yeprexe 20.8, B
IIEPBYI0 OYepenb HEOOXOAMMO HAWTH HCTHHHYIO BEIHYMHY — MJIAHY OOKOBOTO
pedpa SA(S'A", S"A"). Ina aroro Bpamaercs S'A" u3 Toukw S’ m0 mOMOXKEHHUS
S'A"||x. Torma A", mepememasch Ha ocu X 3aHmMaeT mosunuo A'|. B pesymb-
Tare MONy4YHM MCTHHHYKO BenuuuHy R, coenunuB A' ¢ §”. U3 Touku S 4yeprum

Omnpenensercs IHHEHHBIH yTON KOHYCa O = WM HA JyTe OTKJIAAbIBAETCA

R
L=1m.d
unu 12t A P
t
X X
Yepréx 21.1. YepTéx 21.2.
S R S" » R S R,
Q.
!
¢ t S
X
t u 0
Yepréx 21.3. YepTéx 21.4.
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IYTy OKPYXHOCTH PajuycoM K M OTKnajbiBaeM Ha HEH 4YeTelpe pasa pasmep !

(uept. 21.3), a 3arem coenuHseM MoTy4YeHHbIe TOUKH ¢ . JloOaBiseM OcHOBaHHE

(kBazpar) X pa3BepTKe W BHIMONHSIEM pa3BepTKy mupamuabl (dept. 21.3). U3

pa3BepTkH coOMpaeM MOJIENb MUPAMHIBI, CKIeUBas OOKOBYIO TPaHb W OCHOBAHHUE.
Pa3BépTka yceuéHHOTO KOHyca JdaHa Ha deprexe 21.4 a, 0.

1. Kakum crmocobom koHCTpyupyercs mMomenb LuiuHapa? A xonyca?
2. Ha xakoM reoMeTpu4ecKOM Teje OCHOBBIBAETCS pa3BepTKA MUPaMUIbI?

CxoHCTpyupy#iTe pasBEpPTKy TPEXTpaHHON MUPaMUABI MO pasMepy e€ OCHOBa-
HHA.

Kak Ha3bIBarOT MOBEPXHOCTh BpAIIEHUs, Y KOTOPOH Bce 00pasyrouue B3auUMHO
TapaJLTeITbHbL.
A. Konyc. B. Humunamp. C. [upamupga. D. Ilap.

I'padmueckasi pabora Ne5. Boimonnenue mpoexnui TeOMeTPUUECKUX
¢uryp. KoncTpynpoBaHue Tpex reOMETPHYECKHX T€l Ha OCHOBAHWU HX
pa3BepTOK. 3ajaHde BBHIONHAETCSA 10 YKA3aHUIO YUHTEIIS.

§ 22. BUJbl. OCHOBHBIE, INTABHBII 1 MECTHBII BH/IBI

Cornmacuo crangapry ['Ct V3 2.305:2003, mpoekiun neTamd Ha3bIBAOTCS
gudamu. B uyepuenun 1ns Oonee TMOJTHOTO M300paXeHUs AETATHM HCIOIb3YHOTCS
pasnuuyHble W300pakeHHs (BHA, pa3pe3, CEUeHwHe).

Buo — sto m3o0pakenne oOpalmeHHOW K HAOMIOAATENI0 BHAMMOHM dYacTH
MOBEPXHOCTH JeTand. {1 TMOmydeHHs MIeCTH OCHOBHBIX BHIOB JAETalH, Kak
MOKa3aHO Ha deprexe 22.1, a, OHA pa3MelmaeTcs B CepelnHe MyCcTOro Kyoda.
JleTanp mpoeumpyercs Ha IIECTh rpaHed kyba mox mpsMeiM yrioM. [lpu sTom
Ha TpaHsiX KyOa momydarorcs BHAB jgeranu (mpoexuwm) (uept. 22.1, 0).

OcHoBHble u miaBHble BuAbL. CTpomTcs paseepTka kyba (uept. 22.1, 6).
[Ipy 3TOM HArMIAHO BHIHO, KAk PacrojararoTCs OCHOBHBIE BHIbI AeTand. Ha
V—-Bun cnepenu (rmaBHbIN), HA H—BuUI cBepxy, HAa W —Buxg cinea. Ha Hl—BHZI
CHHU3Y, Ha VI—BI/I)J[ c3aJH, Ha WI—BHJJ[ cnpaBa. CormacHo TpeOOBaHHIM CTaH-
mapta, Ha pa3BepTke KyOa He M300paxkaroTcs rpaHuibl rpaHei (uepr. 22.1, 2).

Bce 6 BHIOB CUMTAOTCSd OCHOBHBIMH, HO Ha uepTeke M300pakeHHe Ha
(QpOHTANBHON TWIOCKOCTH ) TpUHUMAeTCs B kauecTBe raBHOTO. [Ipw aTom cre-
IyeT TaK PACMONOXHUTh A€Tadb MO OTHOLIEHHIO K 3TOH MIOCKOCTH, YTOOBI OblIa
BO3MOKHOCTh TOYHEE MPEACTaBUTh GHUIypy W H300paxeHue getand. Ilostomy
TaKoe H300pakeHWe JeTaly HA3bIBAETCS IaBHBIM. WHBIMH CIIOBaMH, U3 IIECTH
M300paXeHUH NeTalu HauOONee MONHbIE CBEJCHUS TaeT INAaBHBIA BHI.

[Ipy BHIYEpPYMBAHWH TETATM CTAPAIOTCS CAENaTh HAMMEHbIIEE KOMHYEeCTBO
BHJIOB, HO JAIOMIKAX IOTHOE MPECTaBICHHE O AETald. [IpH 5TOM HCIOIb3yHOTCS
yCIOBHBIE 0003HAYEHHS W HAMIIKCH.

5 UYepuenue 8 kiacc 65 s
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1. Kax nomyuatorcs Bumbi?
2. CKOJBKO HACUMTHIBAETCS OCHOBHBIX BHIOB?
3. Kako#l BUI cuymMTaeTrcs IJIaBHBIM?

1. Cx0oiBbKO OCHOBHBIX BHIOB?
A. Omun. B. JIga. C. Yetsipe. D. lects.

2. Kakas u3 mpoexuuii mpuHUMAaeTcs 3a IJIaBHYIO?
A . HaH B HaV C HaW D HaP.

Ha dgeprexe 22.2 mano HarmspHoe uzoOpaxenue u Buabl petaineil. Kaxoit us
BUIOB da, 0, 6 COOTBETCTByeT HampaBnenuto /? Haiinurte Takke BuI, COOTBET-
CTBYIOLIUII HampasjeHusMm 2 u 3.

YepTéx 22.2.
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Ecnu B kKakoM-TO MecTe Ha TOBEPXHOCTH TPeOyeTCs BBIETHTH HEKOTOPBIH
3NEMEHT W H300pa3uTh €ro, TO NMPUMEHSIETCS MECTHBIH BHUJ.

Mecthbiii Bua. Ecnu HeoOXOOMMO yMEHBIIUTH YHCIO BHIOB HA YEpPTEKe,
HCIONB3yeTCsl MECTHBIH BUA. MeCTHBIH BUJA OrpaHMYMBAIOT TOHKOM BOJHHCTOH
nuauedt. Ha uveprexxe 22.3, a BMecTo TOro, 4roOBl Y€PTHUTH BUJ [ETANH CIEBA,
M300paXKAIOT TOTBKO HEOOXOAMMBIH 3meMeHT. MHOrma HocTaTtoyHo M300pa3uTh
KOHTYp HekoToporo smementa (Ha uept. 22.3, a —A). Ha ueprexe 22.3, 6
IIMOHOYHAS KaHABKA HA Baly HM300pakeHa HA BHJAE CBEPXY. 1akoe YacTHUHOE
M300paKEHUE HA3BIBACTCS MECHIHBIM BUOOM.

u]
A A
%] 0
%}
a YepTtéx 22.3.
O O O m} o
A
1 2 3 4 5
UepTéx 22.4. «a 0 8 2 0

1. Uto BHI mOHUMAETE 0L MECTHBIM BUAOM?

Ha uept. 22.4 neramu nomeuensl mubpamu [, 2, 3, 4, 5, a MeCTHbIE BHJIBI—
OykBamu a, 0, 6, 2, 0. HalinuTe BUO KaxXAOW AeTanu, COOTBETCTBYIOIIUM
HamnpasJeHuo A.
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§23. KOHCTPYUPOBAHHE TEXHUYECKHX MOJEJEM
N YEPTEXHN UX BUJI0B

Texnuueckass Moaeab — KOIHMs H3IENHS, W300PETEHHOTO BIEPBHIE KOH-
CTPYKTOPOM ISl BHEAPEHUS B OyAyIieM B TEXHHKY.

Jlnsg BHEIpEHHS W W3TOTOBJIEHHS B HPOM3BOJACTBE CHAYANA BBINONHSIOTCS
3CKHM3bI H3ENHs, pa3padoTaHHBIE KOHCTPYKTOPOM, 3aT€M COCTABIAIOTCS padodne
YEPTEXH Ha OCHOBE ICKU30B.

B yueOHBIX 3aBefeHUSIX B Mpolecce OOyYeHHs TEXHHUECKHE MOJENH CO-
CTABJIAIOTCS M3 TOTOBBIX MOJENEH reoMerpuyeckux Ten. Hampuwmep, munmwHAp
ycTaHaBnuBaercs Ha ky0O (uepr. 23.1, a). Ha napannenenunen craBuTcs KyO
¥ Ha HEM pACIOJOKEH YCeUeHHBIH KoHyc (uept. 23.1, 0).

M3BecTHO, YTO KaxkJ0€ T€OMETPHYECKOE TENO SBISETCS OTHOIIEMEHTHBIM
M €ro MOXHO TpeoOpa3oBaTh B MHOTOJIEMEHTHYIO MOIENb (IETaib) PasHBIMH
cmocobaMu, HampuMep, ceueHueM, cBepreHneM. M3 kyba CKOHCTPyHpOBaHBI

0
Yeptéx 23.1.
a o 8 e
YepTéx 23.2.
a o
Yeptéx 23.3. a 6
6
YepTéx 23.4.
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Yeptéx 23.5.

AByX3neMeHTHble (uept. 23.2, 0, 6, 2) W MHOTO3Je-
MeHTHBIE (uepT. 23.3, a, 6) MouenH.

JIng mOCTPOEHHUs uyepTeka MOAENH B COOTBET-
CTBHH C €€ 0COOSHHOCTSIMH 00pPAaTUMCS K TPOEKIUSIM
reomerpryeckuax Ten B § 18 um 20.

IIpumep. Ha ueprexe 23.4, a naHo HarmsagHOE
n3o0paxenne monenu. Haueprure ee B IBYX BHIAX.

Ecnu w3ydnth KOHCTPYKIMIO MOJIENH, TO BHIHO
9TO OHA COCTOHT W3 JBYX T'€OMETPHUECKHX TEN. BEP-
THKAIBHO PACMONIOKEHHOTO TapaylIeNienuena u nexa-
mero nepen HUM Kyba. BHaganme mocTpouM IiaBHBIHA
BHJ Tapajienenunena u Buja cBepxy (uepr. 23.4, 0),
3areM BUJ Kyba cmepenu u cBepxy (uepr. 23.4, 6).

MOXHO CTPOHTH B 3TOM TOPSIKE BHI KaXIOH
MOJENH (JeTan).

Jlns BeIYEpUMBAHKS YEPTEKA MOJEIH B COOTBET-
CTBHH C €€ OCOOEHHOCTSMH HAUMHAIOT C aHaIu3a
ee (Gopmbr.

IIpumep. Haueprute Tpu BHIA JAHHOH MOJIENH.
3xecy and aHamM3a HAITAJHOTO M300paXeHHS ee
GopMBEI HCXONAT H3 TOTO, YTO €€ OCHOBAHHEM SB-
JIAeTCs TapajIeNenune]l, © Ha HeM JIeKAT mph3Ma
C MONYUHTHHAPHYECKUM YIIyONeHHEM, T. €. MOJENb
COCTaBJIEHA U3 TPEX TEOMETPUUECKHUX TeT M SBIAETCS
TPEX3NEMEHTHOH MOAeNbio (4epT. 23.5, a).

PekomenayeTcs 4epTHTh TPH BHIA MOJETH B
CTIEAYIONEH MOCIeN0BaTeNbHOCTH:

1. OcHOBaHME MOJENH YEPTHTCA B TPeX BHAAX
(wept. 23.5, 0).

2. Crpourcs B Tpex BHIAX MPH3Ma, Nexamas Ha ocHoBaHWH (uept. 23.5, 6).
3. Crpourcs B Tpex BHAAX MONYyUUIHHAPHUYECKOE YIIyOJIeHHE HA TPU3ME

(aept. 23.5, 2).

4. VYnansioTcs NUIIHUE NUHUM W 4YEepTeX 3aBepIIAeTCs.

B C
YepTéx 23.6.
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Kak xoHctpyupytoTcs monenu (metanu)?
Jlnst wero aHanmsupyercs Qurypa TEXHHYECKOM
neramu?

. Ucnonesys pmeranu u3 xkabuHera uepuyeHus, Ha-

YCPTUTE HUX H606XO)_II/IMLIG BHUIBI.

. IIpoananusupyiite onHy U3 feTaneil Ha yepTexe

23.6, 237 u HauepTUTE €e B ABYX M TpPeX BHUOAX.

Kak HaspiBaeTcs BUI MOAENM Ha TUIOCKOCTH mpoekuun H?
A. Tnaeueii. B. CneBa. C. Ceepxy. D. CHusy.

§ 24. AHAJIN3 MPOCTBHIX MOJEJEMd. PACYJIEHEHHE
HA TEOMETPHYECKHE TEJIA

[Ipy ureHum ueprexa AETANU BaXHO YMETb MBICIEHHO Pa3leiuTh €€ Ha

9qacTH. JTOT MpOLecc HasbiBaercs awanuzom demanu. Ha geprexe 24.1, a, 6
IaHO W300pakeHHWe KPBIMIKK OT YaWHWKA W €€ HarigHoe m3o0paxenne. U3 ka-

1

2
3

2 2

1. Cobepa 6

2. YunuHop
6 3. Konyc

Yepréx 24.1.
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KUX TEOMETPUUECKHX TNl M KAKOTO WX KOTMYECTBA COCTOMT 3T0 m3xenue? [lis
OTBETAa HA ATOT BONMPOC KaKAas TeoOMeTpHYecKkas MOBEPXHOCTb BBHIUCPUHBACTCS
MO OTAENBHOCTH. J[eTamb COCTOHMT W3 INECTH T'eOMETPHYECKHAX MOBEPXHOCTEH
(B MEWCTBHTETBHOCTH, WX €€ OONbINe, HO HA ATOM YEPTEKE I MPOCTOTHI
MOKa3aHbl TONBKO TPU TEOMETPHYECKHE TTOBEPXHOCTH).

Bce nmeranmu BHIHBI Ha Ta3, HO, kejias MONYyYHTh elne Ooyee SICHBIA BHI,
UX YepTAT 1O OTAENBHOCTH Ha OZHOW ocu (uept. 24.1, 6).

dopma KaxJIOH JeTand OmpenensdeTcs IO BHIMONHAEMOH ero padore. Ha-
MPUMEP, KOJECO H3-3a BPAINIATENbHOTO IBHKCHHS HMeeT (OpPMY OKPYXHOCTH.
Tak xax m00OOM ra3 WM KHAKOCTH JIETKO TMPOTEKAET Yepe3 OTBEPCTHS B BHIEC
OKDPY)XHOCTEH, TpyObl Takke uMetoT kpyrayio dopmy. llectuyronsas dopma
MPU3MATHYECKOH JeTald CMOCOOCTBYET JydlleMy BKPYYHBAHHIO K BBIKPYUYHBA-
HHIO, HAIpUMEp, rauka.

Tenepsr mpoaHanu3upyeMm [eTaib W €€ YacTH.

N300paxennas Ha ueprexe 24.2 neranb COCTOHT
W3 mapajuieenunea U IPU3Mbl ¢ OTBEPCTHSIMH U JBYX
TPEYTOIbHBIX CTEHOK M0 OOKaM. DTH CTEHKH HYXHBI
IS HaJEeKHOTO KPEIUICHUs MPU3MBI K TapasiieNenurie-
ny. Ha neransx Takue CTEHKH HA3bIBAIOTCS ‘peOpaMu
KECTKOCTH* Wi mpocTo “pedpamu’. Taxxe pedpa Ha
IETaTH MCIOIB3YIOTCS JUI YKPETIEHHS CTEHOK IUJIHH- YepTéx 24.2.
JAPHUYECKOTO OTBEPCTHS, COBEPINAIOIIETO BPAIIaTeIbHBIE
JBWKCHHUS.

1. Kak cos3pmaroTcss TeXHHUYECKHE MOmeNn?
2. Kak aHanusupyrorcs TeXHHYECKHe Mopjenu’
3. C xaxkoro BWJa HAYMHAETCS BBHIMOJHEHUE YepTexka MOAENU?

Hcnonbsys monenu u3 kabuHeTa 4epueHHs, HAUYEPTHTE MX BHUIbL

B kakom mopsike cocTaBieHa AeTaib M3 reometpuyeckux Ten (uept. 24.3)?
A. Hununzap, xoHyc, wap, nUpamuna.
B. Ilap, xoHyc, mpu3Ma, nupamuza.

C. Hpwusma, WUAMHAP, KOHYC, IIap. Cepepad
D. Iupamupa, uunuHIp, KOHYC, MIap.

YepTéx 24.3.




§ 25. KOHTPO/IbHAA PABOTA

§ 26. TIOPAJJOK UTEHHSA YEPTEXKEIN.
NPAKTHYECKOE 3AHATHUA 11O YTEHHUIO YEPTEKA

Jlnsg dreHus yeprexka U3MeTHs NPEIBAPHTEIBHO Pa30OUBAIOT YEPTEXK HA Je-
tanu. [locne 3TOro kaxaas AeTanb TIIATENBHO H3Y4YaeTCs.

Urenne yepTexed 3akTIOUAETCS 3a4acTyIO B TOM, YTOOBI IO TaHHBIM BHIaM
JeTaNd ONPEIENUTh HEIOCTAIOIIME BUJBI, MOCTPOUTh €€ HArNMIAHOE H300paxe-
Hue. Takod Tpomecc Ha3bIBAETCS YmeHuem ¢ noMowvlo 2paguyeckozo memood.

OnpenesieHue TpeThbero BHAA AeTaJd HAa OCHOBE JBYX HMEKHIIHXCS BHU-
noB. Ha ueprexe 26.1 naHbl mIaBHBIE BHI W BHJ JeTaqu cBepxy. Ecmu HEoO-
XOMMMO HAaWTH €€ BHJ CleBa, AHATH3UPYETCS, M3 KaKMX TEOMETPHUYECKHX Tel
oHa cocraBineHa. OCHOBaHWE [eTalld —I[HIXHIP, CBEPXY YCTAHOBIECHA MPU3Ma,
Ha BEPXHEM OCHOBAHWH TPHU3MbI Bhipe3aH monyunuinuuap. [locme mposemenus
MOJATOTOBUTENBbHON PabOThI MPUCTYMAIT K OMPEIETEHHI0 BHAA CleBa. OTOT
MpoIecc MoCaeI0BaTeIbHO OMHCAH Ha YepTeke, Kaxmas CTYNEeHb OTAENeHa
TOJCTOH JHHHEH. BbicOTa 31MEMEHTOB [eTaau OMpeNeNnserTcs W3 MIOCKOCTH V,
IIUPUHA — U3 TIOCKOCTH H.

O o
A B
da 6 6
< 2
YepTéx 26.1.
A
YepTéx 26.2. a o 8
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Illaz 1. HuxHee OCHOBaHWE JeTald — OUIMHAP — YEPTHTCS pasMepoM A
(aept. 26.1, a).

Hlaz 2. Crpoutcsa mpu3ma pasmepa B (uept. 20.1, 0).

[laz 3. Cepxy npusmbl pazmepa B ctpoutcs monyuunuaap C mTpuXoBOH
nueued (uept. 20.1, 6).

Ecnu Obl MBI CHauana BBHIONHHIU HATTAOHOE M300paXEHHE ITOM JeTald,
HaX0XIEHHE TPeThero Bujaa ObuIo Obl eme mpome. [To JaHHBIM H300paXeHHIM
neranu (dept. 26.2, a) ¥ HaTIOHOMY H300pakeHuto (4epT. 20.2, 0) TpeTuit
BUI netand (ueptT. 20.2, ) MOKHO HauepTHTh MO cTpenke A 0e3 Tpyxa.

Ecmu mambr gBa Bupa petanu (uepr. 20.3), ee TPeTHH BUA MOKHO TaKxke
ompenenuTh rpahuyeckuM crmocodom. J{nsg 3TOro, Kak MoKa3aHO HA YepPTEkRe
26.3, a, MPOBOIUTCS NOCMOAHHAA BCNOMO2AMeENbHASA NUHUSA TOA yrioMm 45°
Tax kak Ha BUAe cieBa OCHOBaHWE IETalM JIGKUT HA OJHOM W TOMW ke TOpH-
30HTANbHON HPAMOM C INMaBHBIM BHJOM, OT IJIOCKOCTH OCHOBAHMS IJIABHOTO
BHJAa MPOBOAUTCSA BcrmomorarenbHas npsmas. [Iposectu Ha Buzae jperanu ceep-
Xy, BCIIOMOTaTEJbHBIE MPSAMbIE, KOTOPblE MEPECEKYT MOCTOSHHYIO MPAMYIO, a
3aTe€M MPOBEACHHBIE BEPTHKAIbHbBIE NPSIMbIE MEPECEKYTCS C TOPU3OHTATIbHBIMH
NPsIMBIMH TJIABHOTO BHJA. B pesynbrare moayuuM KOHTYP Je€Tand BHAA CIEBA.
[{unuaaprdeckoe 0TBEpPCTHE, NPOXOAAIIEE Yepe3 CEePenHy AeTalH, MOKa3bBaeM
IITPAXOBOW NMHHEH, Kak W HA IMaBHOM BuIe (4epT. 26,3, a, 0, 6).

[Iponecc ureHus yepTexka MOMOraeT XOpOLIEMY YCBOEHUIO UEPUEHHUS, BOC-
IIATHIBAET OBICTPOE YCBOEHHE BCEX YCIOBHOCTEH UepTeka, BOCIUTHIBAS YMEHUE
OplcTpOrO YTeHHWs 4epTexa. B oOmewm, dreHme uyepresxedl—3To OOyueHHE BOC-
NPUATHIO (OPMBI JIETAH U ONpPEJETECHHAI0 €€ KOHCTPYKTHBHBIX OCOOCHHOCTEH,
YTEHHUIO TPOCTABIEHHBIX PA3MEPOB U OMPEETEHHIO YacTed YepTexa, K KOTOPbIM
OHHU OTHOCATCS. [l 3TOTO CleayeT Mo BO3MOXXHOCTH OONBbIIE YUUTHCS aHATH3HU-
poBaTh 4epTeXHU. BONbIIMHCTBO AeTanel uepTaTcs B JBYX BHIAX. YMEHHE UUTATh
TaKAE YEPTEeKU MPHOOPETAETCS BHUEPIABAHHEM HATNIIHOTO M300PAKEHUS HIU
IOCTPOEHUEM TPETHETO BHUJA.

a y 0 8
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B mpouecce u3yueHus marepuana JaHHOTO YPOKa, AJIs YCBOEHHS 3HAHWU,
NpHOOPETEHHBIX HA MPEABIAYIIMX YPOKax, KaKAOMY ydameMmycs pas3JaroTcs
KapTOYKH C M300pAXEHUSIMH IBYX BHJOB. PasbicHseTcs, KakuM 00pa3oM ompe-
JeNSeTcs METOJ MOCTPOEHUs TPEThEro BHJA.

1. Kak unrarorcst yeprexu?
2. JIns 4ero Hy’KHO ONpeneNaTh IO ABYM JAHHBIM MPOEKLHAM TPeTuil BHA?
3. Kak mo-mpyromy MOXHO Ha3BaTh TpeTHil BuA?
4. Ilns yero Hy’KHa WIECTUYTOJNbHAs MPHU3Ma B TEXHUYECKUX HETANAX?
5. C dero HauMHAeTCs YTEHUE uepTexei?
6. KakuM MeTomoM TOJB3YIOTCS Ul OTpeneieHns MO ABYM BHAAM TPETHEro
BUza?
o
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1. U3 pmeraneil, nanHbIX Ha uepTexe 26.4, BbiOepuTe OJHY U NepedepTUTe,
cobOmonas macmrab, Haiigute Tpetuil BuA. IlokpackTe KOHYC B KpacHbIN
IBET, LIIMHAP—B TONyOOH, MPU3My —B 3eJIeHbIH, IIap —B JKEITBIH, MHUPaMUIY
B KOPUYHEBBIM.

2. Ha ueprexe 26.5 uudpamu 1, 2, 3, 4, 5 o0o3HaueHs 2 BHHa AeTaNe.
Ins atux meraneid Bum cOoky obosHauen Oyksamu 4, B, C, D, E. ConocraBbTe
BHBI JIeTaJiedl U COOTBETCTBYIONIME BHIbI CJIEBA.
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Kakum criocobom ompeneneH TpeTHil BUI netanu Ha muockoctu W (uept. 26.3)?
A. TlosranmeiM. B. HarnspueiM n300paxkeHuem.
C. I'paduueckum. D. Ananuza.

Haiimute HemocTawomue NUHUM HAa BUOAX AeTayiell, MPUBENECHHBIX HA UYEPTEKE
26.6.

I'paduueckas padora Ne 6. Halinute HemocTaromue TUHAH HA ABYX
BHJIaX JETAJTH M BHIMONHHUTE MOCTPOSHHE TPeThero Buaa. [IpocraBsTe
pasmepsl. Pabora BBIMONHSETCA HA OCHOBE YKAa3aHHH YUUTEIS.
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§ 27. OBIIEE NOHATHE Ob AKCOHOMETPHYECKHX
INPOEKIIUAX U PACHHOJTO)XEHHUE UX OCEHN

B crapuHHBIX MHHHATIOpAX MOCTPOEHUE MEPCIEKTUBBI COOTBETCTBYET COBPE-
MEHHBIM 3aKOHAM aKCOHOMETpPHH. [IpuMepoM 3TOMY MOTYT CIY)KHTh MHHHATIOPHI
Kamonmunnuua bexsoma, ocTaBHBIIEro CBOW CIEH B UCTOPHH HCKYCCTB.

O6mee nousitue. [Ipy W3TOTOBNEHMH JeTaNneldl MAIIAH B OCHOBHOM IIOJIb-
3yloTcs uXx paboummu yepresxxamu. OFHAKO HEJOCTATKOM 3THX H300paKeHHH
SBIIETCS TO, YTO H300paXKEHHS HETAJECH BBHIOJTHEHBl B PA3HBIX IMIIOCKOCTSX.
OTO MONOKEHHE 3aTPyHHSET uTeHhe deprexed. [loaTomy Hapsmy ¢ pabodunmu
YepTexXaMH AETaNd JaeTcs W ee HamlsgHoe m3o0paxenwe. Harmsmaoe m3oOpa-
KEHHE IeTalH, T.e. aKCOHOMETPHYECKAs MPOEKUHUS, JeTaeT UTEHHE UYepTekKeH
OBICTPBIM H TIPOCTBIM.

AkcoHomempus —Tpedeckoe CIIOBO, AKCOH—O0Ch, Mempeo—U3MEpeHune, T.€.
M3MEPEHHE O OCSM.

Axconomerpuueckue mpoekuuu ['Ct Y3 2.317:2003 cumrarorcs Tpexmep-
HBIMH HATLSTHBIME H300paxkeHHsMH. OHH B COOTBETCTBHH C BBHIOOPOM Ocei
KOOPJMHAT X, ), Z Pa3NeNsioTCs Ha npsmble U Kocvle. ECTH YIIBl MEXIy OCSIMH
KOOPJMHAT PaBHBEI MEeXIy COOOH, a pa3Mephl Tella OTKIAABIBAIOTCS HA 3THX OCAX
OIMHAKOBBIMH, TO AKCOHOMeMmpUs Ha3bIBACTCS MpamMoy2onvHol. Ecnu omguH u3
YINIOB MEXAY OCSIMH X, V, Z OTIHYAETCS OT OCTANBHBIX H TENO MPOEHHPYyeTCs
Ha OJHY M3 OCeH C H3MEHEHHHIM (YMEHBIICHHBIM) H3MEPEHHEM, TO AKCOHO-
Mempus Ha3BIBAETCS K0coy2o0ibHoll. PaccMoTpuM Ha mpuMmepe kyba BHAuane
MPOLECC MOCTPOEHHS €r0 KOCHIX, a 3aTeéM MPSIMOYTOIBHBIX aKCOHOMETPHYECKHX
IPOEKIUH Ha MIOCKOCTh P.

KocoyronbHass ¢ponTanbHas aumerpus. OnHa w3 rpaHedl kyba, mapan-
JNIeNBHO TpoenupyeMas Ha (GPOHTANBHYIO MIOCKOCTh J, CTPOMTCS HA MIOCKOCTH
aKCOHOMETPHUECKHUX MPOeKnni P (mpomecc MpoennpOBaHUs TTOKA3aH Ha YEPTEeKe
27.1, a). 3necwy mpoenupyromue nyus s ocu Oy OepyTcs MepHeHIuKYIIPHBIME
miockoct P, T.e. och Oy Ha MIOCKOCTh P Tmpoenupyercs B Buae TOUYKH. B cBs3u

z P
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¢ aTEM pebpa, mapamnenvhbie ocu )y, OepyTtcs mox yraoM 45° k mimockoctd P,
COKpaIeHHbIMA B 1Ba pas3a. [loatoMy 3Ta mpoexuus Ha3BIBAETCS KOCOY20NbHOI
(ponmanvnoii oumempuyeckol npoexyueti. Ty TPOEKIHI0 MOXHO TakXe Ha-
3BaTh KOCOY201bHOU Oumempuei W (YpoHmanvHol oumempuei.

Jlumempus — Tpedeckoe CIOBO, O3HAYAIOIIEE COKpaujenue 6 06a pasd.

Tak xak oxHa TpaHb TeNa pacmoNokeHa MapaeNbHO MIOCKOCTH V), TO MOXK-
HO TOBOPHTH O (hpoHTanpHOU AuMeTpuH. Tak kak mpd (QPOHTANLHOW AUMETPUH
OIHA M3 TpaHed Kkyba mapamienbHa MIOCKOCTH aKCOHOMETPHUYECKHX MPOEKIHH
P to Tpamp ky0a, mapamienpHas MIOCKOCTH J, MPOELUHPYETCS B HATYPAIbHYIO
BennunHy. PeOpa ky0Oa, mapamnensaeie ocsiM Ox u (Jz, OTKIaABIBAIOTCS B Ha-
TypaibHy BenwuuHy. [lpm aToM 1Be rpaHm KyOa m3o0paxkaroTcs KBaapaTamy,
npyrue —napamnenorpammamu (4ept. 27.1, 0).

Pacnonoxkenune oceii koopauHat npu ¢poHTanbHoil aumerpun. Ocu X 1
Z B3aUMHO TIE€PIEHIUKYISPHBL, OCh ) MPOXOAHT 1O OHCCEKTPHCE YIIa MEXIY
ocsiMH X ® z (uept. 27.2, a). DTH oCH MOXHO H300pa3suTh Kak Ha 4epTexe
27. 2, 6 , roe mpoomkKeHHe Och X obpasyer yrom 45° ¢ OCbIO Y, @ MOXKHO
HAUYepTUTh Kak Ha ueprexe 27.2, 6. Tak kak ocW X W z HE MEPIEHAUKYIIPHBI
OCH ), TO MPOEKIHHK pedep, mapaaenbHeIX mIockocTaM H u W, cokpalneHsl B
nBa pa3a. MHpIME crmoBamu, Ha OCH X W z pasmepsl mpoekmud pedep 100%,
Ha ocb ¥y — 50%.

IIpsimoyrosibHasi u3oMeTpuyeckasi mpoekuusi. Pacmonoxum ky0 kak Ha
yeprexe 27. 3, a, ¢ ONMHAKOBBIM HAKJIOHOM TpaHEH K IMIOCKOCTH aKCOHOMe-
TPUYECKUX Tpoekiuil P. BeiOupas mpoenupyromue Tyu TepHeHIuKYIIPHEIMA
K 9TOH ITOCKOCTH, TONYYUM MPSMOYTONBHYIO H30METPHUECKYIO MPOEKIHI0 KyDa.

[IpsmoyTonbHas H3oMeTpHUecKas POEKIHs HA3bIBAETCS KPATKO U30Mempueil.

H3omempus—Tpedeckoe CI0BO, U30C—O00UHAKOGbIE USMEPEHUS.

B usomerpun ymisl mexay ocsmu koopzunHatr Ox, Oy, Oz oiHH U Te Xe
u paBHel 120° (uepr. 27.3, 0), Tak Kak OHH OAMHAKOBO PACIIONOXEHBI MO OT-
HOLIEHUIO K TIOCKOCTH Tpoeknuil. [Ipu sTom, Hampumep, kyO mpoemupyercs ¢
COKpAIeHHEM IJIHH CBOMX pedep Ha OfHY W Ty e BenuuuHy, paBHyio 0,82 or
HaTypanbHOH AnuHEL. OJHAKO 3aMEHATH Pa3MepHl IeTand, yMHOXKas ux Ha 0,82,
He oueHb ynoOHO. [lo pexomennanuu crapmapra ['CtYz 2. 305:2003 pa3meps
neranedt He ymHOkarorcs Ha 0,82, a OepyTcs B HATypaibHYK BENTHUYHHY. JTO
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03HQYAeT, YTO HA YEPTEXKE B M3OMETPHH Pa3MEPHI JeTaledl yBETHIHBAIOTCS B

1
——=1,22 paza.
0,82 P

Ocu H30METPHA MOXHO MOCTPOUTH C MOMOIIBIO YTONBHUKOB KaK Ha YepTEkKe
27.3, 6. X MOXHO TOCTPOMTh W Ha jucTax B kieTky. Ot Touku () Ha rOpHU-
30HTANbHOM MPSAMOM OTKNAAbIBAKOT 5 KIETOK, 3aT€M OTCTYNAaOT BHU3 3 KIETKH
¥ COCIMHSIOT MONYYEHHYIO TOYKy ¢ Toukod () (uept. 27.3, 2).

1. Uro HasbiBaeTcs akcoHoMeTprei? A (poHTAIbHON AUMETPUEH 1 u3oMeTpuei?

2. Kakue pasmepbl OTKJIABIBAIOTCS HA (DPOHTAIBLHOW AUMETPHU HA OCH ) TIO
CPAaBHEHUIO C OCAMU X U z?

3. Uemy paBeH yroj Mexay OCSMH KOOPOMHAT B M30METPHUH’

HauepTute B paboueil TeTpagu B aKCOHOMETPUHM OCH (JPOHTAIBHOW TUMETPUH
U U30METPUH.

UYrto o3Hauaer cj0BO “akCOHOMETpHs ?
A. Tlpoepka mo ocsm. B. M3mepenue mo ocsm.
C. Hauepranue ocu. D. Pasmenenue oceii.

§ 28. IOCTPOEHUE AKCOHOMETPHYECKHX
INPOEKIUU MJIOCKUX ®UT'YP BO ®POHTAJIBHOU
JUMETPUU U U3OMETPUN

['paHE MHOTOTPAaHHHKOB, OCHOBAHHS MOBEPXHOCTEH BPAIIEHHS COCTOST H3
IWIOCKAX (UTyp. MHOTOYTONBHUKH, OKPYKHOCTH BO (POHTAIbHOH IHMETPHH
n300paxaroTcs Ha (QPOHTANBHOW TIOCKOCTH 0€3 MCKaXeHHH, HA APYTHX IIIO-
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ckoctax H m W pa3mepsl 0 ocH ) COKpaIIalTcs BABOE. B m3omeTpuu mimockue
duryper uepraTcs Ha mwiockocTax H, V u W B omHOM ¥ TOM e BHAE, pa3HHIA
JMIIb BO B3aMMHOM PACHONOXEHWH WX HA IIOCKOCTIX H, V u W.

BoinosnHenne miockux ¢uryp Bo ¢GpoHTaNbHOIl AumeTpuM. [[ns Toro
4TOOBl MOCTPOUTH W300paxkeHHs MIOCKUX (uryp Ha miockoctsax H, V, W, ux
CHauanma M300pakaroT Ha MIOCKOCTH V, a 3areM Ha miockoctsax H u W

IIpumep. HauepTuTh paBHOCTOPOHHHE TPEYTONBbHAK BO (POHTABHOW M-
METPHH.

1. TpeyronpHEK Ha WIOCKOCTH J m300paskaercs 0e3 MCKaXeHHH CBOMX
pasmepo (uept. 28.1, a).

2. TpeyronbHHK Ha TIOCKOCTH H 4epTsaT ¢ cOkpameHueM oTpe3ka /A4 BiaBoe.
[Ipu sTOM pasmep Xx—B HATypaabHYIO BENUUMHY, & Pa3Mep ) —BJIBOE MEHBINE
(uept. 28.1, 0).

3. lna TpeyroneHMKa B mmockoctd W pasmep 1A coxpansercs, a BC or-
KJaBbIBAETCS HA OCH Y BABOe MeHbIIHM (uepT. 28.1, 6).

Touno TakXke CTPOAT MPOEKIMH KBaapara Ha miockoctd V, H u W.

KBangpar, kak @ TpeyronbHHK, Ha IIOCKOCTH J m300paxaercs B Hary-
panbHyto BenuumHy (4epr. 28.2, a). W3o0pakenue kBagpara Ha miockoctd H
nmokaszano Ha ueprexe 28.2, 6. Ha W xBagpar cTpOMTCS ¢ Y4€TOM NpPOEKIHi
Ha H u V (uept. 28.2, g). [lpaBunbHbIN EeCTHYTONBHAK HA J m300paxaercs B
HaTypanbHYIO BennuuHy (uept. 28.3, a).

Ha mnockoctax H u W pasmepsl mo ocu ) ymeHbmarotcs asoe. Ha mimo-
CKOCTH [ 4epTAT MPOEKIHIO aHATOTHYHO TOMY, KaK 3TO JETaloCch HA TIOCKOCTH
V, HO MeHss MecTaMH pa3Mepsl M0 OCH z W y. BHavame mo ocw ) OTKIambIBa-

>

10T monoBuHy paccrosaus /1, a mo ocu x orknageBatotr [C=TF Ot Touku [

>

OTKJIA/IBIBAIOT TApaIebHO OCH ) paccTosHue [/=12, mapamnenbHO OCH X OT
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Touek | u 2 — paccrosuus [D=IE 24=2B. TlonydyeHHble TOYKH COEIUHSIOT
orpe3kamu (uept. 28.3, 0).

Ha mnockoctu W paccrosaue (), yMEHbIIEHHOE BABOE, OTKIAABIBAIOT IO
oCH Y, a mapamnenbHo ocu z /=12 B HarypanpHyio BenmuuHy. Ot Touex I u
2 mapamnenbho ocu y 24=2B, TC=TF, 1D=1E. Tlony4eHHble TOYKH COETUHSIIOT,
¥ TONYYalT AAMETPHUYECKYI Tpoeknuto (dept. 28.3, 6).

MBI MO3HAKOMIJIACH C TEM, KAk CTPOHUTCS (POHTATbHAS AUMETpHUs. M3ydnmm
TEIepb NOCMpoeHue U30Mempuyeckoli npoexyuu IIOCKAX (QUryp.

W3BecTHO, 4TO B M30METpUH Ha miockoctsax H, V, W pa3mepsl ¢uryp He
MEHSIOTCS, 0CTaBasCh PABHBIMU HATypaldbHBIM pasmepam. [lostomy Ha H, V, W
KaXkJas MWIockas (UTypa, Pa3sNUdHBIC Tela W W3JETAsS M300paXaroTcs B OIHHA-
KOBBIX BHJAX M pazMepax, HO B PA3NUYHBIX MONOKEHHUSX.

IIpumep. TlocTpouTh H30METPHUECKUE MPOEKIHHU TIPABIIBHOTO TPEYTONbHAKA
Ha V, H m W (uept. 28.4, a).

1. Ha mnockoctu V' Ha ocn x (uepr. 28.4, 6) orknaneiBaeM BC u TOUKy |,
a Ha ocH z — Touky 2. [IpoBong u3 Touex / m 2 OTpe3kH, mapanjieiabHble 0CAM,
HaxoguM Touky A (uept. 28.4, 0). Coenuuss orpe3kamu TOUKy 4 C TOUKAMH
B u C, nonyyaeM H30METPHYECKYIO MPOEKIMIO TPEYTOJIbHHKA HA TIOCKOCTH V.

2. Jlng monmyd4eHWs: TOPH30HTATBHOH MPOEKIWH OTKiIaasiBaeM mo ocd x BC
u Touky /. M3 Toukn / mapamienbHO OCH Y OTKIagbiBaeM pasmep /A, COenmHS
104Ky A ¢ Toukamu B u C, momydaeM H30METPHUECKYIO TPOEKIHIO TPEyToIbHHKA
Ha miockoctu H (uept. 28.4, g).
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3. Jlnsg mocTpoeHHS M30METPUH TPEYroNbHHWKA HA TMIOCKOCTH W Ha ocu y
orknaneBaeM BC u Touky /. VI3 3TOM TOYKH CTPOMM MapajlieNbHO OCH Z BBEICOTY
IA. Tlony4ernnyto Touky 4 coenwHseM ¢ Toukamu B u C (uepr. 28.4, 2).

[Ipumep. TlocTpouts M30MeTpHIO KBampara Ha miockoctsax V, H u W.

1. Ha mockoctu V' cropona xBagpara AB oTkiajgsBaercs Ha ocH X (dept. 28.5,
a). U3 touex A u B mpoBOAMM JIMHAH, TApaienbabie ock z. OTKIaABBaeM HA HHUX
oTpe3ku, paBHBIE AB, u coemunsieM monydeHnsie Toukn C u D (uept. 28.5, 0).

2. Jlns mocTpoeHus KBajpara Ha INIOCKOCTH [ oTknanbiBaem ctopoHy AB Ha
ocd X ¥ mpoBoguM H3 Touek A W B nmuHWm, mapawiensHbie ocH Y. OT Touek A
W B oTknanbiBaeM OTpe3kH, paBHBIE AB, momydenHble Toukdn (' u [ coequHsieM
(uept. 28.5, 6).

3. Ha mmockoctu W xBagpar crpoutest kak Ha V u H. OTknageiBaeM oTpe3ok
AB Ha ocu y. Ot Touex A u B BIONb OCH z OTKJIAJbIBAEM TapaIeIbHBIE OTPE3KH,
paBubie AB, Haxomum Touku C u D (uept. 28.5, o).

Ipumep. TlocTpouTe H3OMETPHUIO MPABHUIBLHOIO IMECTHYTONBHHKA HA ILIOCKO-
ctax V, Ha W.

1. JIns mocTpoeHus MpaBHIIBHOTO MIECTHYTONBHUKA HA TIOCKOCTH J BEIOHpaeM
B KauyecTBe MEHTpa Touky / ¥ mpoBoxuM u3 Hee ocu X ® z. Ot Toukm I (uepr.
28.6, a) Ha ocu x ortknanbiBaeM [(C=TF, Ha ocu z HaxomuM Toukd [/ u 2. Ot
touek / u 2 crpoum 2D=2F, IA=IB W TOMyYEeHHBIE TOYKH COETHHAEM MEKIY
coboit (uept. 28.6, 0).

2. Tlpr moCTpOEHHHM STOTrO IMECTUYTONbHAKA HA TIIOCKOCTH [ BBIOMpaeM B
KauecTBe IEHTpa TOYKY /, ¥ Ha OocH X oTkiamsBaeM ot [ orpesku [C=TF Ha ocu
y or T orknaneiBaeM TOYKH / U 2 ¥ OT HHX MapajlIeNbHO OCH X CTPOMM OTPE3KH
1A=1B, 2D=2E. TlonyueHHbIE TOUKH COEIUHSIEM MekIy coboi (uept. 28.6, 6).

3. Yepréx mecTHYroibHUKA HA MIOCKOCTH W CTPOHMTCS aHANOTHYHO 4ep-

6 Uepuenue 8 kiacc 81 s



Texy 28.6, 6. Jlnsg 3TOTO OT BHIOPAHHOW TOYKH HAa OCH z OTKiaxeiBaeM [1=12,
Ha ocu y orknagbiBaeM [C=TF, depe3 Touku [/ ¥ 2 MPOBOJMM MapajjIeNbHO
atuMm ocaMm 1A=18 u 2E=2D. CoenunseM monydeHHble TOYKH (4epT. 28.6, 2).

B ToMm jxe mopsake CTpPOSTCS B M30METpPHH Ha mmiockoctsax H, V, W pas-
NIAYHBbIE TIIOCKHE (DHUTYPHL

Tak kax OKpYXHOCTb BO (DPOHTANIBLHONW IUMETPUH PA3MEIIAETCs MapallebHO
IJIOCKOCTH MPOEKIHUH )V, HA HeH OKPYXHOCTb CTPOMUTCS B HATYpPaJIbHOM pa3Me-
pe. Tax xak Ha mmockoctsx H u W pa3mepsl MO OCH ) YMEHBIIAIOTCS BIBOE,
OHA BbIUEpYMBAETCS B BHAe dumunca. [lo 3Toil mpuumHe, eciau TpedyeTcs mo-
CTPOUTH aKCOHOMETPHUIO OKPY)KHOCTH, TO PEKOMEHJAYETCS CTPOUTH OKPYKHOCTDH
napamienbHo mIockocTd V. Ecni TOYKHM MOCTPOEHHOTO MO M30METPUH IIECTH-
YTONbHUKA COEAMHHUTH TIaBHOW KpUBOU (uept. 28.7), TO MOTYyYHTCS H30OMETPHUS
OKPYKHOCTH — 3JTHIC. TakuM 00pa3oM, B H30METPHH OKPYXHOCTh H300paxaercs
B Gopme smmunca. Ho cTpouts ammumne — noctatouHo cioxras pabora. [lo pe-
KOMEH/IAIMAM CTaHIapTa BMECTO SIUTHIICA CTPOUTCS OBAJ C YETHIPbMS LEHTPAMH.
[locne mocTpoeHUst Takoro OBaja Mbl PACCMATPHBAEM €r0 B KaueCTBE 3JUIHIICA.

OKpyXHOCTb B M30METPHH Ha MIOCKOCTIX H, V. W ctpoutcsa B BHIE OnH-
HakoBBIX SmmuncoB (uepr. 28.8). B atom ciyuae Oosbimas och 3JIHIICA TIPH-
HuMmaercs paBHod AB=1,22d. Ilpexjae BCEro 3INHUIC CTPOUTCS HA IUIOCKOCTH
H. Jlns atoro:

1. HaueptuB mpoenupyemyio OKpYXXKHOCTb, IIPOBOAMM UYepe3 €€ LEHTP OCH
X, Y, Z ¥ BCIIOMOTaTelIbHYI0 TOPU30HTANBHYIO JIMHUIO, MEPIEHANKYIIPHYIO OCH
z (uept. 28.9, a). Ora rOpU3OHTANbHAS JTHHAS MPHUHUMAETCS 32 OOJNBIIYIO OCh
smunca. O003HAYAIOTCSA JTMHUH, TEPECEKAONMMUECS C OKPYXKHOCTHIO.

2. llpunsB Touku / ¥ 2 Ha OCH Z 3@ HEHTPBI, COEAUHIEM LUPKYIEM TOUKH
3, 4m 5, 6 (uepr. 28.9, 0).

3. Ecnu coegwHHUTh TOYKH 3 B 4 wim J ¥ 6 ¢ TOYKamMu [ WiId 2, Ha TO-
PU30HTANBHOM NPAMOM MOABATCA TOukM /7 M 8. U3 Toduex 7 m &8 wmupKylnem
coemunM TOukH 3 U 6, 4 u 5 (ueptr. 28.9, 6).
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AB=1,22d CD=0,71d
YepTéx 28.7. H
YepTéx 28.8.
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3necy Ha mmockoctu H Oombmod ockio ammunca Oymer AB L z, manoi
oceto Oymer CD, koTOpas COBMAIET C OCBIO Z.

Ha nmockoctu V' aimumc cTpoWTes Tak ke, Kak W B IIOCKOCTH H. 3mech
oompmras oce AB L y, mamas CD coBmaget ¢ oceto ). [loctpoenne smmumca
Ha J mokazano Ha ueprexe 28.10, a. CtpouTcs amnunc Tak xe kak Ha H, HO
Toukd [ W 2 OyayT B TOUKAaX IEPECEUEHHs OCH ).

N3omeTprst OKPYKHOCTH Ha MIockocTd W n3oOpaxena Ha deprexe 28.10, 6.
[Ipu moctpoenun storo »mrmmca Oombimas ock AB L x, mamas CD coBmamer
¢ oceto X. Touku [ u 2 0003HAYAOTCS B TOYKAX MEPECEUEHUS OKPYKHOCTH C
OCBIO X.

1. B kakoMm Buje CTpouTCs DpOHTAIbHAS AUMETPHS TPABIIBHOTO MHOTOYTOJbHHIKA
Ha wiockoct V? Ha H? Ha W7

2. TloueMy KocOyrombHast JUMETPHS Ha3bIBaeTCS Takxke (GpOHTAIBLHOM?

3. VyacTtByeT JM OCb X MpPH TOCTPOEHUHM HU3OMETPHH TIOCKOW (urypsl Ha W?

4. Kakyio pojib UrpaeT och y MpPH MOCTPOEHHH (POHTAIBHONU AUAMETPUM ILIOC-
KOW urypsr?

Haueptute B paboueit TeTpamy QPOHTANbHYH AUMETPUI) PA3NHYHBIX TJIOCKHX
¢uryp.

1. Hauepture B paboueil TeTpamy M30METPHIO MPABUIBHBIX MHOTOYTOJbHUKOB
Ha H, V W.

2. Ucnonb3ys geprexu 28.10, a, 6, mOCTpoiTe M30METPHIO OKPYXKHOCTEH MPOU3-
BOJILHOTO JMiaMeTpa Ha ruiockoctsax V u W.
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1. Kakoii ¢urypoit 3amMeHseTCs JUIUIC B U30METpUH’
A. Oxpyxnocteto. B. Oanom. C. OBommom. D. 3aButkom.

2. Ha kakoii miocKOCTH MPOEKUHs OKPYXKHOCTH BO (hpPOHTAIbHON AUMETPHU
u3obpaxaercs 6e3 mamenenuii? A. va H. B. ma V. C. wa W. D. na T.

§ 29. ®POHTAJIBHAA JUMETPHYECKASA
INPOEKIUA AETAJIH

[lepen mocTpoeHHEM aKCOHOMETPHH JETaly (MOJENH) CleIyeT BhIACHUTD, U3
KaKAX T€OMETPHUECKHAX TET OHA COCTOMT. Teia OBIBAIOT MPSMBIMH M KPHBBIMA.
[Ipu 5TOM NmpUHWUMAETCSd BO BHMUMAHUE, KAK CTPOUTCS AKCOHOMETPHS MPSMBIX
(kpuBbX) duryp. YacTo aKCOHOMETPHYECKHE MPOEKIHH HETANU CTPOSTCA C
MCIIONb30BAHUEM JIAHHBIX €€ BHIOB.

IIpumep. TlocTpouTh (GPOHTANBHYIO IUMETPHIO JETAld B COOTBETCTBHH C
JAHHBIMH TIABHBIM BHJOM M BHIOM cBepxy (uept. 29.1, a).

1. [IpoBomsaTcs ocu (POHTATBLHOH JUMETPUHM W MepeuepurBacTCs (HPOHTANb-
HBIH BHJ JeTanu, T.e. ee raBHbd BuA (uepT. 29.1, 6). D10 Oymer B meTanu
Ccriepe/y.

2. Jlns mOCTpOeHWs BHJA HETATH C3aqH CTPOATCS M3 YIIOBBIX TOUEK BUAA
Clepead W W3 ILEHTPAa OKPYXKHOCTH MPOBOAATCS BCHOMOTATENbHBIE JIHHUH, T1a-
paiienbHble OCH ), Ha KOTOPBIX OTKJIAABIBAETCS TONIIMHA JAETAlH, YMEHbIICHHAS
BrBoe (uept. 29.1, 6).

z z z
X O «x (0] (0]
0 ¢ y y
2
a YepTéx 29.1.

Ha BcmomorarenbHBEIX THHASX W3 BTOPOTO LEHTPA MPOBOIAMUTCS OKPYKHOCTH
¥ W3 TOYKH JIEBOTO 33HETO BEPXHOTO yIa MPOBO-
IATCS TYTH OKPY)XHOCTH, PaBHBIE MPEIIECTBYIOIIHM
(uept. 29.1, 6). Ctupas BCIOMOTaTENbHBIEC JTHHHH,
TONy4aeM roToBed yepTex (uept. 29.1, o).

[lpu moctpoeHnu QpOHTANBHOU THMETPHH JeTa-
A €€ OKPYKHOCTH WM 3aKPyTJIEHHbIE TIOBEPXHOCTH a
HEe00X0MMMO H300pakaTh MapasieIbHBIMK TI0CKOCTH
V. Ecnu oXpyXHOCTb OKa3bIBaeTCsS MapajieNbHOH
APYTHEM ITIOCKOCTSM, TO OHA H300paxaercs B hopme
smmnca. [loaTomy pekomMeHIyeTcst OCHOBAHHS KOHY-
COB WM LWIXHIPOB MPH MOCTPOCHHH (POHTANBHOM . 6
JUMETPHUM PACIONO0XHUTh MapallIeIbHO INIOCKOCTH Hepréx 29.2.
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V' (ueptr. 29.2, a), B IPOTHBHOM CIly4ae CJIEAyeT YEPTHTh HX KaKk Ha YepTexe
29.2, o.

Kak moasTanHo cTpouTh GPOHTANBHYIO IUMETPHIO IETATH HA JUCTE TETPAIH
B KJIETKY, TOKa3aHO Ha yeprexe 29.3.

1. ITouemy Bo (poHTaNbHOM aUMeTpur HA H wumu Ha W OKDYKHOCTH, mapai-
JeNbHBIE V], 4epTATCS M3MEHEHHbIMHU?
2. Touemy okpyxuocTd Ha H win W uszoOpaxkatorcs B dopme smumca?

y y YepTéx 29.3.
a 0 8 4

Ha dgeprexe 29.4 maHel BuAbl MpOBOJOYHBIX Mopesneil. Ompenenute Kaxaomy
BHY €ro HarsigHOe M300paxeHue.

a 0 8 1 2 3
YepTéx 29.4.

Jlns omHOW u3 pmeraneit Ha uepreske 29.5 HauepTUTe DPOHTAIBHYIO

TUMETPHIO.
= o R
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Yepréx 29.5. B C
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§ 30. T3OMETPHYECKAA NMPOEKIINA JAETAJIA

Hpem):[e YE€M BBIIIOJIHATE H3O0METPHIO AC€TAH, HCO6XOI[HMO HAYy4YUTBCA

CTPOUTHL H30METPHUIO HEKOTOPBIX T€COMETPHUUYCCKUX TEI.

IIpy mOCTPOEHMM M3OMETPUH TEOMETPHUYECKOrO TeNa IPaBHIBHOU IIECTHY-
TOJbHOW MPHU3MbI, OCb CHMMETPHHM KOTOPOH MEPHEHAMKYISpHA MIOCKOCTH H,

crpouM ocu x u y (uept. 30.1, a).

C nentpamu O u O CTPOATCA NPAaBAJIbHBIE MECTHYTONBHAKE KaK Ha dep-
texe 28.6 (uept. 30.1, 6). 3arem 3aBepiraem m3oMeTpHIO kak Ha deprexe 30.1, 6.

z z V4
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a y 6 y Yeptéx 30.2.
YepTéx 30.1.
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Yeptéx 30.3.
o 6 Yepréx 30.4.
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[Ipu mocTpoeHun M30METPUH KOHYCA, OCh KOTOPOTO MEpIEHIUKYIIpHA M0~
ckoctu H (ueptr. 30.2, a), OKPY)KHOCTb OCHOBAHHS CTPOUTCS Kak Ha UYEpPTEkKe
28.9. U3 ocHOBaHHSA BOCCTAHABIMBAETCS BHICOTA /I M W3 MONYYEHHOH TOUKH S
CTPOSATCS KacaTeNbHbIe K 3JUIAICY B OCHOBaHWHM koHyca (uept. 30.2, 0).

Paccmorpum mpumep. Ha uepresxe 30.3 nansl Bunsl peranu. Hauepruts ee
M30METPHIO.

1. [IpoBomuM OCH HM30METPHUH H YEPTHM KBAJPATHYIO MPHU3MY, JEXKAIIyIO
B ocHoBauuHu (4ept. 30.4, g), a Taxke Npu3My IMUPHHOK 15 MM, BeIcOoTOH 30
MM, KOTOpas CTOHT Ha OCHOBAHWUH.

2. Ha BepxHeil mpu3Me ompezenseM HEHTPHl okpyxHocTed (uept. 30.4, 0).
Yepes meHTPH OKPYXKHOCTEH TPOBOAMM aKCOHOMETpUYeckne ocu x u z. U3
3TUX HEHTPOB cTpouM smnuncel @20 MM kak Ha deprexax 28.9, 28.10. Uz-3a
TOJNIIXHBI TIPU3MBI 3aJHS YacTh OTBEPCTHsS HE BHJHA.

Jlyru HWKHEH mOmyokpyXHOCTH R[5 crposdrcs kak Ha yeprexe 28.9, 6.

3. YOpaB numHWe JTHHHH, TONy4aeM ToToBeIA uepTéx (uept. 30.4, ).

1. ITo kaxoil mpuyMHE OKPYKHOCTH, mapamnenbHsie H, V wmm W,
3aMEHAIOTCS B M30METPHU OBanamu’
2. B xakoM BHUIE CTPOSATCS B M30METPHH OKpykHOCTH HA H? A Ha V u W?

—

HauepTtute B M30oMeTpun OmHy M3 jAeTajel, maHHBIX Ha uepTexe 30.5.
2. Hauepture usomerpuio Kyb6a MpOM3BOJBHOM BEIMYMHBI M Ha €ro rpaHsix
CaMOCTOSATEbHO HAuepPTHTE OKPYKHOCTH B HM30METPUM.

20 230 R30 R25

R40
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40
S Q o)
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0
A R40
020 A B c
Yeptéx 30.5.

Kakoii ocu KoOpIMHAT B M30METPUH MeEPIEHAMKYJIApHA Ooblias OCh IUIMICA
(oBanma) AB Ha mockoctu H?

A Ox. B.Oz C.Oy. D Ot

I'papuueckas pabora Ne7. B coOTBETCTBUM C JaHHBIMH JABYMs BHAAMHU
JeTany MOCTPOHTE (QPOHTANBHYIO AUMETPHIO WM H30METPHIO. BhimomnHs-
€TCs Ha OCHOBE 3aJaHWs YUHTeNs.
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§ 31. IPAKTHYECKOE 3AHATHE IIO
AKCOHOMETPHYECKHUM HNPOEKIUAM

Ha mpakrtuueckoM 3aHATHM HAa OCHOBE ABYX BHIOB JETAalU CTPOUTCH
gpoHTaTBHAS TUMETPUS HIU W30MeTphs. Kaprouknm ¢ AByMs BHIAMH [eTalu
pasfarTCsd KaKJOMY YUEHHKY HWHIMBHIYATbHO M YUHTENb OOBACHSIET, YTO HE
TpedyeTcsl BEIYEPUMBATE BHABI IETATH,  HY'KHO TOIBKO TOCTPOUTH (DPOHTAITBHYO
IUMETPUIO MIIM M30METPHIO. YUHUTENb NMPOCMATPUBAET BBHINOIHAEMBIE YUEHHUKAMU
aKCOHOMETPHUYECKHE NMPOEKUHH M OKA3bIBAET MOMOINL B CIIydae 3aTPyIHEHHH.
Jleranu Ha KapTOYKax HE JOJDKHBI OBITH CITHIIKOM CIOKHBIMH, YTOOBI YUEHHKH
MOINIA CIPaBUTHCSA C 33JaHUEM 3a BpeMs Ypoka.

Yuurens B mpomecce ypoka JaeT OOIIyI0 OLEHKY BBIMONHAEMOH PadOTHl H
IIOKa3bIBAaeT HA JOCKE, KaKWe HEJOCTATKH MMEIOTCS B BBHITIONHAEMBEIX paborax.

1. C xakoii 1eNbI0 BBIMIOJHAKOTCS MOCTPOSHHUS (POHTATBHONW NUMETPUU WITH
usomMeTpun’

B kaxoil akcCOHOMETPUYECKOIN NMPOEKLH BBIMOJHEHA MOJENb
Ha yeprexe 31.1?

A. Wzomerpun. B. @poHTanbHON numeTpum.

C. Tpumerpun. D. Ilepcrexruse.

Yeptéx 31.1.

§ 32. HIOHATHE Ob 3CKHN3AX H
MNOCJTEAOBATEJIBHOCTD HX BbIINOJHEHMAL.
BBIIIOJIHEHHE 9CKH3A YYEBHOU MOJAEJIH

Oo0wmue mousitusi. Ha mpon3BoaCTBE UepTEKH, MCIOIb3yeMBIE TOIBKO OIHH
pas, CUHTAIOTCS ICKUZAMU.

Yepréx, COXpaHAIOMKNA BCE 0COOEHHOCTH JETaNH, HO BBIOJHEHHBIH Ha I71a3,
0e3 MCTOIb30BaHMS YEPTEKHBIX MPUHAIIEKHOCTEH, O3 coOmonenus Macmrada,
OT PyKH, Ha3siBaeTCst 2¢ku30M. OOBIYHO 3CKH3 CITYXKHUT OCHOBOH IS TTOCTPOCHHS
pabouero ueprexa meranu. MHOrMa meTanb MOXHO TOTOBHTBH MO 3cku3y. MHorna
9CKHU3 BBIMONHIETCA HA OCHOBE HMMEIOUIEHCS METand, W TOTAA OH Ha3bIBAETCS
OCHOBHBIM ICKU3OM.

B pabore KOHCTPYKTOpPCKHX OHOPO MO MPOEKTHPOBAHWIO HOBHIX MAIIHH,
MEXaHH3MOB, JeTald KOHCTPYKIHH HM3TOTaBIMBAIOTCA C MOMOIIBIO 3CKH30B.
Takue 3CKM3bI HA3BIBAIOTCS MPOEKMHBIMIL.

Iopsinok BbIMOJHEHHS] ICKU3A. DCKU3BI CTPOSATCS C YYETOM OTHOIICHHH
9JIEMEHTOB JAETANH, C coxpaHeHueM ux (opm. Ecnu meranb cpaBHHTEIBHO
BeJNMKA, €€ Pa3Mephl BHIUCPUYMBAIOTCS HA ICKH3E C YMEHBINEHHEM, €CIH
Malia— yBeJIMUMBAIOT UX. TeM He MeHee, B 000MX ciydasx macmrad He
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IPUMEHSIETCS W €ro He y4uThBaloT. Ho mpu yBeTWYeHWM WM YMEHBIICHUH
pa3MepoB JeTalu Ha 4YEPTEXe MPOCTABIAIOTCS €€ HCTHHHBIE Pa3Mepbl.

C menmbio yckopeHHs mpomecca paboTHl A NMPOBEIEHHS OKPYXKHOCTH H
ee IyTH, a TaKkkKe NPH JENEHUH OKPY)KHOCTH Ha PaBHbIE YaCTH HCIOIb3yeTCs
uupkyab. Ho BmOCHEICTBAM OKPYXHOCTH M €€ AYT'H OOBOISTCS OT PYKH.

Bce cBeneHus o jgeranu 3amuchiBalOTCA Ha 3cku3e. HesaBeplueHHBIH,
C ONYIIEHHBIMH pa3MepamMH, HEOPEKHO BBINOTHEHHBIH JCKH3 CUHTAETCH
HETPATOMHBIM JJIs PaOOTEHL.

OCKH3 TIepBOHAYATBHO BBIMONHAETCSA O0Jee TBEpAbIM KapaHIALIOM, a 3aTeM
00BOAUTCS MATKAM KapaHIAIIOM.

Ha geprexe 32.1 pano HarmagHoe m3o0paxenue neramd. J{nsg mocTpoeHHs
3CKM3a C HaTypbl HEOOXOAMMO CIIEZI0BAaTh CIELy-
IOIMM TPaBHIIAM: 14

1. Opurunan petanyu BCECTOPOHHE M3ydaeTcs.
Co BHHMAHHEM H3y9YAIOTCH BHYTPEHHES H BHEII- | o
Hee CTPOEHME IETalu. R15

(@)
2. O06o3HauarOTCA IIAaBHLIH BHJ IETAH H o
TpeOyromeecs YUClo ee BUIOB. [TMaBHBIH BH]
JeTamd Hamo BHIOMpATh TaKMM 00pa3oM, YTOOBI 30 50
OH JiaBaNl TIOJHOE TpeacTaBieHue o ee (opme.
3. Ha mumcre Oymarm B KiIEeTKy C TOJSIMH Hepréx 32.1.
a 0
R15
(@)
™
50 14 o
—
(@)
™
OCKU3
6 l
YepTéx 32.2.
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pazmepoM A4 BBEITIONHSETCS OCHOBHAS HAIMUCh W BCIIOMOTATEIbHBIMA JIHHUSMHA
OTMEYaeTCs MECTO Ui KaXIOTO BHJIA, CTPOSTCS LMEHTP M OCH KOOPAWUHAT (UepT.
32.2, a).

4. CtposTcs BUANMBIE KOHTYPBI IETANH, & HEBHAAMBIE YEPTATCS MTPHXOBBIMA
nmaeusME (uept. 32.2, 0).

5. BomonHstoTcs pasMeprble nuHAE (4epT. 32.2, 6).

6. IlpocraBnstorcs pasMepsl. [locne ynaneHus JTUIIHUX JTHHUHA 3CKHU3
CUMTAETCS TOTOBBIM M BBHITIONHAETCS OCHOBHAS Haxmuch (uepr. 32.2, 2).

Iopsinoxk usmepenusi aeranu. [Ipy mpocTaBieHHM pa3MepOB MPHUXOAUTCH
U3MEPATh caMy JeTanb. l[Ipu M3MepeHHu aeTaned MCHONb3YIOTCA CIEHHUalbHBIE
MHCTPYMEHTHl. Kak OHM Ha3blBalOTCA M KaK MMH IOJb30BAThCS, MOKA3aHO HA
yeprexe 32.3.

CranbHOU WM OOBIYHOM JTHHEWKOH M3MEPSIOTCS JHHEHHbIE pa3Mephl JeTau
¥ HEKOTOphIE €€ yacTH. KpoHUUpKyneM M3MepstoTCcs AUAMETPbl HUIHHAPUUECKHX
YacTel JeTany, HyTPOMEPOM — BCEBO3MOKHBIE OTBEPCTHS. TONBKO ITAHTE€HLUPKYIb
CUATAETCS YHUBEPCANbHBIM HHCTPYMEHTOM, BBINOJNHAS (QYHKIHH BCeEX
M3MEPHUTENbHBIX HHCTPYMEHTOB. KpoMme yKa3aHHBIX, MMEETCS MHOTO Pa3lHUYHbIX
MHCTPYMEHTOB, HAPUMEp, M3MEPUTENb YINOB, PAAUyCOB U T. 1.

Ha ueprexe 32.4 moka3aHo, kKaK LITAaHTEHOUPKYJIEM H3MEPSIOTCS BHEIIHHUE
¥ BHYTPEHHHE JHAMETpPhl NUIHHIPHYECKUX dacTed u yrmryonennit. Ha geprexe
32.5 moxa3bIBaeTCA, KaK MpH NEPEXOAE OT OAHOU MOBEPXHOCTH JAETANU K APyron
M3MEPSIOTCS MEHbIIHE Paidychl. Ecnu HET BO3MOXHOCTH H3MEPATH OONbIIHE
pafrychl, KOHTYp AETald MEePEHOCUTCS Ha Oymary Wi Oymara HakjaablBaeTCs
Ha KkoHTYp. Ilpm 3ToM ocraercs cmex koHTypa. Ha xoHType BhIOMparoTcs

a
Hympowmep
KpoHUupKysib
YepTéx 32.4.
O ©
5
K
R1-6,5
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e
0 8
Yepréx 32.3. Yepréx 32.5.
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a 0 (0]

YepTtéx 32.6.

MOOBIe TPH TOYKM M OHH COCAMHSIOTCS Kak Obl Xopaamu. BoccraHaBamBaKTCS
CEepEeMHHbIE MEPIEHAMKYNIPHl K 3THM XOpAaM M B HX TOYKE IEPECEUCHHUSA
Haxomutes ueHtp ayrd O (uept. 32.6).

21.]'[51 3aKPEIJICHNUSA HaBBIKOB COCTABJIEHUSA 3CKHU30B HA JAHHOM YPOKE YUYCHUKU
oA KOHTPOJIEM YYUTEA BBINOJHAKT 3CKHU3 MOIAEIU C HATYPBHI.

IMocne pacmpenesneHus Moaeneil B kKaOWHETe uYepueHUs] OOHA U3 HUX JEMOH-
CTPUPYETCA YUYECHUKAM, U €II€ pa3 KPaTKO Pa3biACHANOTCA 5Tallbl MOCTPOCHUSA YEPTE-
ka. YUeHuKu CTPOAT AOCTABIIYIOCA KaXXAOMY MOAEJb B COOTBETCTBUU C IJIAKATOM
noxng HB.6J'II~O)16HI/I€M YUUTEIA. HpI/I HCO6XOIII/IMOCTI/I UM OKa3bIBA€TCs IMOMOIIb.

Baxno HAy4YUTbCA COCTABJICHUIO 3CKU30B MOI[C.HEIZ, CpaBHMBass COOTHOWIECHUA
MeXJy WHUPUHON, BBICOTOW M AauHOW Mmopnenu. Ilpum moctpoenum sckusa He
AOMYCKA€TCsA MPUMEHEHUE YEPTEHKHBIX MHCTPYMEHTOB. Ho OKPYXHOCTH MOXHO
YEPTUTL TOHKHUMHU JIMHUAMHU C NPUMEHEHUEM LUPKYJA C HOCJ'IC)IYI'OIHCIZ Ux
00BOIKOI BPYUHYIO.

1. B xakoM mopsiyike BBIMONHSETCS ICKU3?

2. Kak HaspiBaeTcss OCHOBHAS MIOCKOCTH MAJIS MPOCTABIEHUS H3MEPEHUI?
3. Kakne m3mepeHus: BXOOAT B YHCNO TabapuUTHBIX?

4. Kakyio pomb MrpaeT 3CKH3 B TEXHHYECKOM mporecce?

5. Ha uro oOpamaeTtcss BHUMaHHE MPU BBITONHCHHH 3CKH3a’

1. PaccmatpuBast metaib ¢ HATyphl, HAUEPTUTE ICKU3
JeTaju ¥ MPOCTABbTE €€ PasMephl.

2. Haueprure 3cku3 kakoi-mu00 MOAeau u3 KaOWHETA
YepUueHUS 1MoA00HO Momaenu Ha ueprexke 32.7.

Kakum wm3MeputenbHbiM mpuOOpOM H3MEpSIOTCA
pasHbie OTBEPCTUS AeTanu?
A. Kponumpkynem. B. Hytpomepom.

Yeptéx 32.7.
C. Paguycomepom. D. Yrimomepom. P

I'papmueckas pabora Ne8. PaccmarpuBas Monenb ¢ HaTyphl,
HAUepPTUTE 3CKU3 JeTand. BrimomHseTcsd HAa OCHOBE yKa3aHWU
YUHUTETIS.




§ 33. KOHTPOJIIbHAS PABOTA

§ 34. BBIIOJIHEHUE TEXHUYECKOI'O PUCYHKA

Harnsnaoe m3o0paxeHue, OBICTPO BBIMOJHEHHOE OT PYKH, C COXPaHEHUEM
OTHOLIEHUI MEXAy 3JE€MEHTAMU U 10 TPaBUjaM OJHOTO M3 BHUIOB aKCOHOMe-
TPUU HA3BIBACTCS MeXHuuyeckum pucynkom. TeXHUUeCKU PUCYHOK HCIIONB3YeTCs
C LENbI0 OONMervyeHus YTEHHWs Pa3NUYHBIX YepPTeXeH, N BHIACHEHHS (OpPMBI
MPOEKTUPYEMBIX H3IENHN W UX JAeTalei.

Ha ypoxax 4epuenust B mporecce UTEHHUs YepTeXed HCIONb3YIOTCS TEXHHU-
geckue pucyHkd. Torma ymaercs OvicTpo ompexenuts Gopmy geramu. Crenosa-
TEIBHO, TEXHHYECKUH PHUCYHOK MOMOTAeT YBHUAETH (OpPMY AETalW W pa3BHBAET
IPOCTPAHCTBEHHOE BOOOpaKEHHE.

TexHuueckuid PUCYHOK IETAlM BBHIOTHAETCS BO (DPOHTAIBHOH AUMETPUH
WM U30MeTpuH. B mpomecce o0ydeHHS TEXHHYECKHH PUCYHOK CTPOST HEMO-
CPEICTBEHHO TISA/s HA MOJENb WU €€ NaHHbIE BHUABL TEXHUUECKHH PHCYHOK
PEKOMEH/yeTCsl BHIIIONHATL HA Oymare B KIIETKY.
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YepTéx 34.1.

Ha geprexe 34.1 maHo mocTpoeHHe Ha Oymare B KJIETKYy OCEH H30METPHH
¥ (POHTATBHON IUMETPHH.

BbinosiHeHHe TeXHNYECKOr0 PUCYHKA MIOCKOIl Gurypnl (OKpy:KHOCTH) B
u3omeTpuu. Ha TeXHHYIECKOM PHCYHKE OKPY)KHOCTB YepTHTCS B (hOopMe dILTHIICA.
[Ipouecc mocTpoeHus MOKa3aH MOSTAMHO Ha udeprexe 34.2.

JInsg mOCTPOEHUsST TEXHHYECKOTO PUCYHKA BO (DPOHTANBHOW THMETPHH MO
JaHHBIM BujaaM netanu (depT. 34.3, a) BHauaje CTPOSTCS OCH (QPOHTATBHOM
IAMETPUH, 3aTeM Ha I[J1a3 MepeuepunBaeTCs MEpeTHUH BHJ AeTanu (4epT. 34.3,
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0). C TOMOIIBIO KJIETOK MPOBOAMM M3 TOYEK MEPEAHEro BHAA AETATH JIUHHUIO,
MapajyieNbHy0 OCH ) W OTKJIa[bIBaeM Ha TOW JTMHHH TOJIIMHY JAETald, YMEHb-
IIEHHY!0 B JBa pasa (uept. 34.3, 6).

4

>
>

Yeptéx 34.3.

Kakue pucynkn HazbiBatoTcs TexHumdyeckumu’? Ha yem oHM OCHOBaHbI?

Haueprtute B TeTpanu 1o 4epueHHIO TeXHUYECKHE PHCYHKH BCEX TEOMETPUUECKUX
TeJl CHavana BO (PPOHTANBHON OUMETPUM, a 3aTeM B H30METPHHL.
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CpelieHHs1 0 COCTOSSTHHH y'leﬁﬂm(a, BbIIAHHOTO B apeHay

HAmsi, Yueo- Cocrosinue HMoanucn Cocrosi- MMoanuck
Ne havmms HBI y4eOHnKa KJIACCHOTO HIIE KJIACCHOTO
YUCHHKA o7 npn pyKOBOIH- | YYeOHHKA PYKOBOIH-
MOJIy4CeHIN TeJIs npu caavue TeJs
1.
2,
3.
4.
5.
6.

Tabauua 3anojHgeTcs KJIacCHbIM PYKOBOAUTEJIEM NpH Mnepenadye y‘leﬁlllflKa B
NnoJjib3oBaHue M BO3BpAllICHUH HA3ald B KOHIIE y‘le6HOF0 roaa.

Hpﬂ 3aMOJTHEHHH TAO MBI HCHOJIB3YKOTCA ClieAyolye oleHOYHbIe KPUTEPHUH:

Hogoe

CocrostHue yueOHUKA ITPH TIEPBOIi TIepeaade.

Xopomee

O0nokKa TeNTa, He OTOPBAHA OT OCHOBHOM YACTU KHHTH.
Bce cTpaHuLBl B HATMYKY, HE TIOPBAHBI, HA CTPAHMIIAX HET 3aIlH-
cell ¥ MOMAapoK.

YioB/ieTBOpHTEILHOEC

O0n0kKa HE CMITA, CICTKA UCTIAYKAHA, KPast CTEPTHI.
VIOBIETBOPHUTEIEHO BOCCTAHOBIICH MOIb30BATCICM.

BLIpBaHH]:Ie CTpPaHULBI BOCCTAHOBJICHBI, HO HCKOTOPBIC CTPAHULIBI
HCYEPYCHEIL.

HeynoiersopresHoe

O06oKKa UCTIAYKAHA, MOPBAHA, KOPCIIOK OTOPBAH OT OCHOBHOI
YAaCTHU KHUTHU UJIU COBCEM OTCYTCTByeT. CTpaHI/II_ILI HOpBaHBI, HCKO-
TOpBIX B006H.[e HC XBATACT, HMCHOIIIUCCA I/IC‘{ep‘{eHBI. y‘{e6HI/IK K
JATbHCHIIEMY TOJIB30BAHUIO HE TIPUTOACH, BOCCTAHOBUTD HEJIB3S.






